10/581551 

mmm ^20 Rec WCT/PTQ 02 JUN 20W 

Wfe, ^iMf^-r v-(Fungia sp. ) t^^T^S JC^M£*Al-£ - <t >9 . 
(Montipora. sp) £ *<D Wifeil&f M*I6f . tt/t-^: ^f'Jffl KM 



^7^^1/7- fcT^ hVT (Aequorea victoria) ^ f±| 5 If fe^jfe^ 

SI (GFP) «\ ^^^^*5VNX#< CDfflii^^"-rSo 7 ^/A^M 

J; y^lM (semi-rational) ^i^Iilgft^So V -fe^^k £ 

efe^ bfc ^ofc$l^ ^GF P^M£MMtM£*tTV^ 0 itfc^£a^$l;t£Efl?{;i 

ffci<fffl^^5GFPfn$©-o^LttM3tief (yfp) &m 

IfbthZo YFPI1 (Aequorea) GF Pf M^^T^f *^ft«f )t 

^^-To ^tP^-^YF P© £ jo £U?<£te, 60, 000~100, OOOM^cnf 1 3o 

0. 6—0. 8 -Cfo 9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544). 

GFPiiM^iRt, ^r^&i&ytm&'M: (CFP) ^fc<9, 

ECFP (enhanced cyan fluorescent protein) ^t^TV^^o &f~. 4 V 3 s 
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>-^-Y^ (Discomasp.)d*feli#fe^5tSeM(RF P) & i£M£tlX& *) .DasRed 

3fe{-^^^#^>^^ ^iM^7-rv- (Fungia sp. ) <D c D N A y << 7 7 V — frh . 

> (Fungia sp.)*^C7)^7tmeS<D^#tt^P-<fc^. ^^3t^SM^Bf 
M^^^^^i-S^ £ ^Itatt^5 (SBH^HWOO 3/5 4 19 1 

b°-^tt^f)t?)t-^ft©i) V^-f^CD^iZ) (GFPuv, sapphire) jjSfc 

ii^PIWO 0 3/5 4 1 9 l^-<k#kliE*t$;ftfc-f ->1^^=rg<o^lMf 7^ 
^>J; StLfc^btSSSC Kusabira-Orange (K0) fi^H^flsll^©^;^ 70k 

Da (TS /RE#|j&>e> fh^tu 5^*^26 k Da) Sr^U iiS-f*— *ffc%^/& 

«t 9 t^ytm&n&&temi&M*izm^x^zt~tffj:<Dxfflmnmz. k&v^ 
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i 9 i ■^rtemz.mm&tifrm&w ko <DT^/^@E?ij/^ib^*#^/&#®^$ij 

f i r tb h (D %a jl { Z & <5 V n X $E b tz. h <D x h Z> o 

feStSSWCOCP £rEt#Lfc 0 #CV^T\ COCP I6f(D 94 SB ©fc ^^v 5 ^^ 
T^^^t^ 142 #B (DT ^s^^y&^e. y 157 SlfOT^^y^y^ 

T * N 201 i/^^T/l-^r^^^, 206 # @ CO 7 a — fVT 7 = 

Lfc 0 COCP-FL fit 560nm («©t°- ^£*#^ N r. <D%hm^£. o T^bfe*^ h 
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/W3 600nm fc°— y bfc 0 $ #3BBIi## £> fcb -LIS COCP-FL tf) 61 # g (Dil 

V >&Z7^=- ^77^yt, 92#gO-Y y M/^--V{C, 123#g<£> 

^£ h 1/^-—^^, 158 #g (D^^—A-T^^^^n 191 

y >£>r yc^i/yt, 213 #g y >-^T^^^tcg#^^-5 ^ ^ ± o 

COCP-FL tttM'fcS^^tt^toSaSC keima616 £ffr&bfc 0 keima616 
440nm tS&jgODtf— ^Srfe*>x ^©lifaotf h/Wi 616nm M fc°— 

93#£>fit* Keima616 61 §g 0:7 ^~/l^T7 — 62#g(D^ 
A** ^ V§r->^x-r ^(-S#^^^^ «t 91i:3t^6{CKeima570 £ ffr& b fc„ 
r. tf> Keima570 Keima616 £ 440nm t-Ji&^tf) t°— y %Wh, ^<DB)]&iZ£ <9 
570nro (D^ftOt: 0 — y ^h — ^^i/^hfi 130nm t^^^It:&ofc 0 

<M rtL <D £q JL m S -3 V n T 5£ j& b fc t> <D T* fe 5 0 

bp*>, *3&93i-<fc*u*, eito (a) xra (b) ^-rsbts&fc^tiift^ft 

<5 0 

(a) sa^ij#^-i ^iBiitcoT^ y^ia^irrs^ea ; 

(b) @a?y#-^nc:fa*ctf>T$ y^ia^Jt-*5v^-c 1 frbgcm^r* smfcx^, 

^0>g^'J<75^(c«J:ti/fi, (a) (b) t/Ttf)tief^^ 

(b) @B?lJ#-$5-3, 5, 7Xtt 9 (Cffig^T 5 7 ^1B?IJ(C*3V^T 1 A>t>j»[i07 

^mwnz h\z&\<owfc\z. ititi, kto (a) xfi (b) {-^-r^^MeK 



( a ) m?m-f§r 1 1 , 13, 15, 1 7, 19, 21, 23, 25, 2 7X142 
9 ICIEST 5 /®mE?iJ£W-r3^:3te^&1C ; 

( b ) gfi?IJ#-5§- 11, 13, 15, 17, 19, 21, 23, 25, 2 7X142 



teflon ztitzT^; m%m & m b , t th^etimm 



11, 13, 15, 17, 



19, 21, 23, 25, 2 7Xf4 2 9(CfB«©7$ / tiH^JWSIfili 

^^<7)£ b^SiJ^>^«^J;ti,^, WTO (a) Xte (b) (ci^i-^^^fi 

(a) ih^j#^-i (cfe*fe(DT^ ymnrnzmi-zmsm 

(b) IE?iJ#-*§-l {CfE^<£>T ^ y^@H?iJ^ioVN-r 1 frb%tm<DT * y®?^;£. 



*$sm<D£ hicm<7)mm^xm^. ut<d (a) jn-t (b) ic^-r^^^e 

(a) ga?iJ#-^3, 5, 7X{4 9('f2tt^T5:y^SB^J^^-r5^aK ; 

(b) ffi?iJ#-5§-3, 5, 7X{4 9^|BifeOT^ y^gB^J^^oV^T 1 i)>hWm<DT 



-^•3, 5, 7X(4 9i:ffit©7^ y^ia?u^*-t--5MeMi:^i^o^#'i4^ 
*&w<d£ b^wKDMrn^xtiit. TO (a) xf* (b) iz^-pi&ytm& 

£3 — Kf5DNA«^tl5o 



(a) IH^IJ: 



11, 13, 15, 17, 19, 21, 23, 25, 2 7Xi42 



( b ) IE^IJ#-§- 11, 13, 15, 17, 19, 21, 23, 25, 2 7 Xtt 2 



9 (cfEttoT 5: y mmmz$o\,^x 1 ^Mot 5: y @^^3c. 



temn £ titer ^ y ^ih^ij^w u ^*L^mE£iJ#-5§- 11, 13, 15, 17, 



19, 2 1, 2 3. 25, 2 7Xt±2 9lZL&m<DT$Sm&&l&ti'rZ>&&Wb 
*$&W<D£ bKftKDffimzXtltf^ {^Tro (a) Xte (b) IC^tDNA^fi 

SC&=« — Kt5Mie^iJ^tt5DNA 0 

;£$§93<E>£ ^(CSlJCD^^fditLfi, WT© (a) X« (b) IC^fDNA^i 

(a) IB?IJ#-^4, 6. 8Xttl 0{£l5*6<Di&S@E?lJ£^-t-3DNA 

(b) IE?lJ##4, 6, 8X(i 1 0 l£|B«t<£>i£SIE#U;i*3V*T % 1 *b SfcflS 

^CSU<D^i£{C <fctU3\ J^T© (a) Xii (b) t/TtDNA^g 

( a ) SH?lJ#-§" 12. 14, 16, 18, 20, 2 2, 24, 26, 2 8 Xf£ 3 

o ^fB«tomsia^j^^"-r 5 D N A 0 

( b ) m?m-% 12. 14, 16, 18, 20, 22, 24. 26. 28 xn 3 
O^fEftoi^^gH^Jtc^oV^T, lfrbWtm<Dm.m(DtK^ W&RTf/XteWM%: 
W-r^^SIB^iJ^:Wb. ^^o^rix^tL 1 2 , 14, 16, 18. 20. 22. 2 
4. 2 6, 2 8 Xfe 3 0 (CfE^O^KSB^J^ 3— K1~ 51 6W£ R#tf>^3fc#tt 

£ f>^Sfc:£#i§U!^J;*U;?, J^Tco (a) Xte (b) tu^tfeiief^g|t 
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(b)gfl?lJ#-5§-3 7(£fBfc£>T5: SMWZWK&^T 1 frh'1kM<DT 5y^ s ^ 

*38M©*JOl8«HiJ:ntf, ^T© (a) Xte (b) fc^i-^3teg6SC;$>il{fc 

(a) IB?IJ##3 9 ^IBS^T 5: /^lE^lJ^rW-r^SSM ; 

e>^su<7?«8«iic:«ttL^ ^t^> (a) xn (b) ic^-r^M e 

(a) SE?lJ#-5§-4 1,4 3, 4 5X«4 7 fc:fEife<Z>7 S 7 &BE?lJ3r*pr 5 S 6 



(b) IB?lJ#-^4 1, 4 3, 4 5Xtt4 7Cfei(D7^ 



&&m<o& bizm<Dmmz£tu-£^ gro (a) xn (b) f^-rfepft^s 

(a) @B?iJ#-§-3 7^fB«OT5: /^IB^iJ5rW-r5^e® ; 

(b) lB^J#-^-3 7^|E4fe©T5 / iffi^JfcSS^T 1 i^tl©7 

^bj<7)$ fe^SJwtlBlRK: ctttfi. WT© (a) xn (b) ic^i-^^sa® 

(a) SB^J##3 9 l£fE*t<£>T S /»J^tt5iei ; 

( b ) Ifl?lJ## 3 9(CfB^OT^ y^SB^iJ^jo^T 1 frhWm^T 

*^SWo$ e>^SiJ<^Sg«i^J:tbHf, ^T<^> (a) Xte (b) m^-ra^ts e 

(a) IBJiJ#-*§-4 1,4 3, 4 5 3?:(i4 7 KUWL<DT 5 / &IB?»J £ ^"i" 5 |g 6 



(b) IE?«J#-5§-4 1 , 4 3, 4 5X&4 7 iZtZm(DT 5. SMmmz.i$\t^T lfrb 

mm(DT ^ jmtfx^ am, ZLXf/xamnztifcT^ymmnzfti,. 

#»W^$fcteSy©JlR«K:J:*Lfi, WTO (a) xti (b) l^fDNA^f 

(a) SE^lJ#-^3 8tC|B^<D^SSE3?lJ^#i-SDNA ; 

(b) BB^J#-^3 8 ^c:|E*c0^iH^J(ci3V^T, 1 J5»fcftte©ifc£©.fc$c x g& 

i~ s i^mia^J m-t % d n a 0 

*mW(D& blZft\(Dmmz.£ilit. WT<D (a) (b) l^tDNA^f 

(a) IB^iJ#-^4 0^|B^C04gSlE^JSrWi--5DNA ; 

i~ s *£&ib#i s d n a „ 

*&m<D£tb\Z.&l<Dl&mz£tl&, £XT(D (a) Xfc (b) l^fDNA^i 

(a) 4 4, 4 63^{i4 8 {C|5itC0i^Xia^J^^-r-5DNA ; 

( b ) m^m-^r 4 2 , 44, 4 6X«4 8 ^|S«comSia^J^*5VNT, 1 

£^TU 10 0 nmJ^JicD^ b—?Xi/7 b &&'tZ>m&W%: Ki~5^SK 
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<(4, B^ISftt^rtFRET^CSri^tS. 

^tl^? mnfc&fc, xnm&m snz^ts, &%Mm* 
02(4, vMXDmmx^* h/^ (MM) Rxf&ytx^? h/v (n^) £^-r Q 

HI 4 {4, HeLa $BJBS"C KO (HjfcftO ^ffl^T^ h = K V T£ =7-<?V Ufc*S*Sr 
05(4, HeLa ffifi&rZ raKO ^1^X5; h = > K U T £r Lfc/g* 

136(4, UVjajejtfett^SfriiiKVU-l <7>®JR^^^ h/V?r^-r o 

0 711 UV m&m&^kyt^gifc mKVU-l h/kRtmTfc*^ hA- 

08(4, Wfe^^fe^M^ mKUV-2 (OWSL^^ h^^fo 

1119(4, tffe^fe&Sft mKUV-2 0^®^-<^ h/^U 5 !^^-?^ h/l^TF"? - 

01 0(4, atfe^ft^^#mK0-FM32 OKJfc;*^ h/l^Sr^-fo 

01 1 (4,^f#,^:5t^^^mK0-FM32 h/kRU^^^ hA-Sr^ 



mi 2 fit mK0-F90 h^*^i" 0 

[Hi 3 fit mK0-F90 CDM^*-^ h/kS-t^Tfe*^:? h/U&5j* 

-r 

12 1 4 fit mKO B^iM^^^CD 580nm CDS&&^^ h/W^-^-fo 
[HI 5 fit mKO B#W&3fig?Sffctf> 580nm ©ISS*-^ h/U^^i" 0 
Hll 6 fit mKOB#^ai^^^^fe^^^ h/V£^i~ 0 
HIl 7 fit mK0H#P^i§^#<Di£3fe*-<^ h/l^^^i-o 
Ell 8 fi, mKOB#|ia&iS£Sffc0>3bte;*^ h^^i~ 0 

mi 9 fit mKo^raj@iiaas^^<^^)t^^^ h/^&^i- 0 

HI 2 0 fit mKO S$mBiT&&Mfc<D'gytX'<? h^^^i~ 0 
El 2 1 fit mKO B#F^^il^MI$:<D^^^-<^ h/l^^i~ 0 

EI 2 2 fit mKOB^Rggifi^^ffctf^ft;*-'^ h/P^-f-. 

El 2 3 fit mKO(^-g'J^^25NFK*t?580niB<Di!jje^-<^ h^^^i" 0 

EI 2 4 fit mKO *$fgimffimm&(D'&f£& 25 B^*-? 580nm CDlfrjg^ ^ h/V& 

EI 2 5 fit mKO BfPflilii^^^CD-^^^ 25 B*W*t? 580nm (DBM^^t h 

m 2 6 fit mKO H#ftg&ifigESft:0>£-J$& 25 H^R^T? 580nm (DBfe*^? 

EI 2 7 fit mKO BtP^^il^^^^-a-j^^ 25 Pf P^T* 580nm (OmiSL*^? h/^& 

0 2 8f±, mKO BtP^ig^frCD-a-J^ 25 HfP^-C 580nm (DWlfe*^? hfr& 

02 9ft mKO mmm^mfcl^^X , *4H£ft<D^t°-^g]S£-CD 500nm £ 

El 3 0 ft mK0-FM14 CD N 5je«S^ Tau £ig*£ UfcM^M £§OH5^£r HeLa-S3 
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El 3 lfi, mKO §6®fc&v^fe}t£f8UtU RgltM^OKiR^^^ h/i-£$J 

El 3 2 ft, mK0-FM14^6K^V^fe^£MttU ffJJliu^Mi*^ hA- 
EI 3 3 fcfc, BDNF-mK0-FM14 fS^atfcT-^ ^ — CO>SA^ $J 12 NfW**?, 2 0 

0 3 4 tt s BDNF-mK0-FM14 ^^jtfe^--<^ ^ — COiHA^, ^ 12 Btfl^ib 2 0 

m^mm^m^vtLm^-m&n^m^tmum^mv, ^comt^h^ (bdnf- 

mK0-FM14) £iMF bfd^m^^-T= 

EJ3 6 te^M^^SS® mKO £ 2 *ffci^^6KMiCy CO:g^-<^ h /V t 

EJ3 7«: N MiCy- linker- mKO £r/BV^T, Caspase3 t (Dfcfom t fcffc&<D]&jfc 
mcDl&yt*^? h/Pi: 440nm TIM LTifiiJS L^Hr^^ 

El 3 8f±, MiCy-linker-mKO ^fflV^T in vivo t? Caspase3 <D rt-ft ^ S!l ^ Lfc 

El 3 9J* X COCP (^SfclR;*^ N/^^^i- 0 

El 4 o fi, cocp co p M^fDSiJ^m^-To 

El 4 lfi, Keima616 COlfcjg;*-<^ h/l/<b^3fe^^^ h/l^^^o 

04 2ii % Keima570 (DBfe^^? h fls t^Jt^^? hfr&TF-fo 

i4 3li, Keima616 CO pH ^^t£C0$J^|£m2r7Fi- o 

EI 4 4 fi, Keima570 CO pH ^^.^(D^m^^^^o 

EI 4 5 fi x cmkeima620 COMis^^^f-My^CO^^r^r^i-o 

El4 6fi, cmkeima620 CO 5£ ^ h/l^Tj^o 

El 4 7fi, mkeima620 COB^IR^^^ h/I^^I - ,, 



14 8I±, keima616 t ECFP comfe^^? Yfrtlkft***-? h^&T^To 
m4 9« x Caspase-3 O^^S!l^:ic:^V>fcSe® j e^— 7^-r o 
05Of±, In vitro /nr7- if^tt £ tl^P^-To y — £P£i- DEVD 
<DW.W&WAVtl? ^"7 J»%k%m&'S.<Dy-l/-7;V\t 3 S ECFP-Keima616 N 
Keima616-ECFP, EGFP-mRFPl (x2) 0 (Jb&) caspase-3 &%ax. Z> w\(D g Bfli^ 
fBMKMgfco (tS) caspase-3 ttf Ot@Stgiit 0 (T©) P3»]^ 

HI 5 1 tt x &H&&&& s £ s ?—'7\ZL&VfZ > Relative amplitude £^i~ 0 
HI 5 2 te, Caspase-3 id J; S^T 9 ^- K^^0»f<D^ffl (SDS-PAGE) <Sr^-f- 0 

EI5 4tt. CaCl 2 ( + ) P#<£> ECFP-CaM £: M13-Keima6 1 6 (D%;%mW®mmWL 
El 5 5fi, CaCl 2 (-) R#CD ECFP-CaM £: M13-Keima6 1 6 (D^frFBS^PHgf^ 



(1) ^gao^ag 

(i) ^zsmcDMi (Dmo-gytm&'X 

*^M©Il©W)tiaiii, tlT© (a) xii (b) (DfertL^^c^i-g 

(a) iciB^cDT 5: y ^iB^jsrW-rs^eK ; 

(1) ®iM^5 4 8 nmt'fcO, f 3tI^Ifttt5 5 9 nmt'feS ; 
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(2) 5 4 8 nral:*3(t5«M^, 5 1 6 0 0t'fc5; 

(3) i^-ift^O. ; RXf 

(4) ^#t©pHg^pKa = 5. O-e&S 

? 1J- yf^j > (Fungia sp. ) teU" >-^tf> 1 St\ U 

*m t PUT<DmifcM'?lZ. (Fungia sp. )Zitt$gttmt Lt 

±IE#«^W-r5^P^<7)^^^eW^5l#bfc^\ ^-^tf^^^ (Fungia sp.) 

lH2 0fi, 03: b< fil 1 OiB, «fc b< «l im. 

U ^;ft,fc&fflV^T±fEb;fcHI£4*B8WOO 3/5 4 1 9 1 -^^CfE^O^fc 

KtSDNA©- aSWBrJt&JblBbfcPCRKlJ; «9#fc#^{C« N fNRbfcDN 
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^e>(C^§g{C < ttl,f^ ±|5bfc^^OMfiK (mKO) cD^ft^SfCk 

mmztiZo Mm^n. wr(D u) x& (b) ic^-fi&ytm&wft&m&fr 

•So 

(a) ga?ij#-5§-3, 5, 7Xfi9i-fstt<DT^ y^Ma^j^^-r-s^ew ; 

(b) @B?U#-5§-3, 5. 7X(i9tCffiftcOT^ /^IS^J^^T 1 /i^tiWT 

£ <b&£SiJ<DAf£#iJ£ LTfi. ^T© (a) 3m (b) ^i-^MSM^gfh 

( a ) IB^JS-^- 11, 13, 15. 17, 19. 21, 23, 25, 27 Xfi 2 
9&Cffi^T$y^gB?iJ£^5^M6« . 

( b ) 5J?!l## 11, 13, 15. 17, 19. 2 1 . 23. 25, 27 XIZ 2 

nmn ztrbtcT * j u tn^n^m-^- 11, 13, 15, 17, 

19, 21, 23. 25, 2 7 9izmm(DT^ ymmm^ir^m^wt 

(i i) #%£VM<D%$ 2 O^CD^S® 

*3§PJ!<D|g2c^§yc75^£|fffj;, IE?lJ#-5§- 3 7 . 3 9, 4 1. 4 3. 4 5X114 

7\zmw,<DT * ymmm&m-tzm&w &mz.m$m-%-3 7 , 39. 41. 4 

3. 4 5X(i4 7^cfH^(DT^/ggga^J^>ljov^Tl^^M©T^y^}a^^ N 

5Sfi®Tr£>5 0 IE?iJ#-*§-4 1 . 4 3. 4 5XI±4 7 (CfB^OT ^ /^IB^JSrW 
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176nm % 130nm N 18 0nm, Ml8 0nmt'fe§ o |2Mt4 1, 
4 3,4 5Xfl4 7 {dfSftOT ^ / ^ffi^lj {C *5 V ^ T 1 ^btH©7 ^i^^ 

V^Tfi, ^(DJ* h — ?7.*y-7 Mi 1 0 0 nm»i, J: «9 £ b < fi 1 2 0 n m« 

(1) COCP (T 5 y ^iE?iJ£iE?iJ#-§-3 7 td^U ^SiS^J^iE^iJ#-^- 3 8 (c^ 

i-) 

Jsfcjgfe^Stft (M^iBtS) : 5 7 6 n m 
5 7 6 nm^4o^5^ey^7t^#: : 6 4 0 0 0 

( 2 ) COCP-FL (7?y ^Sa^iJ^iE^iJ#-^ 3 9 iz.^ U 4^SMB^J^ia^J#-^4 0 \Z. 

m&m±%i-g: (m.W.m±$iM:) : 5 6 O n m 

-gytm±&M : 6 0 0 nm 

(3) keima616 (T 5 / ^ia^J£ga?U#-^ 4 1 \Ztf U ^Sia^J^ia^J#-^4 2 

Ml^S^^S (Pjfcl&fe^ft) : 4 4 0 n m 
^Tfe^^fi : 6 1 6 nm 

p : p H 7 . 5 ~ 1 0 X~&ytm&n%j£ 

(4) keima570 (T 5 7 ®?gE?iJ£IE£U#-*§- 4 3 U ^SgE^J£:gE^J#-^4 4 

Sfj^S^^ft (P#4XfeM£ft) : 4 4 0 n m 
^Tfe^^^S : 5 7 0 n m 

p M^ffi : p H 7 . 5-10 "C^^te^ 

(5) cmkeima620 (T ^ / ^gE?[J£IE?0#-5§- 4 5 J-^ U ^^IE?iJ£gB^J#-^ 4 
6 \Z7jk-t) 
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B&&JzWL& (S^lDi^^J^S) : 440nm 
&ytm$:&-B: : 620nm 

(6) mkeiraa620 (7^ J &E#l5:BE#J#-*§- 4 7^^b. ^SSB^JSria^(l#-^4 8 

Eb@lfi*tt£ (TOfe^ft) : 440nm 
^ytm±^M : 620nm 

^V=f {Montipora. sp) &&&&& b VX ? u—=i^Jf £ti1t 0 =^^>-=f 
{Montipora. sp) f* x $ "JJ§£S)^F"l:fe£ki$A#c1^ =*ffi|R>f > =f g $ Y V 4 i/ 

*3 S 3-=&>-^>=f {Montipora. sp) &tk<D&ft*&1r%^l' ^frb*.&W<T>m 6 

IfrbZOm, »*l<ttl^?)10i, iD»*L<lil^t>7fi, ^e>»d^ 

»3te«H4ra\ 0»JxLfcf, Ifcig&S (KHXifcftK pHl»^J; 91? 

SSSSKfi* (1) FRET(7)7^t^^f (rc^/^^— g-^^:) ^ ttlV^ 

(Ogiyg^jjBbfc 9 „ fc^VN^ (3) ief©7 5: y^iB^Jfci^^^^Ab-c^: 
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% *m-f 5 «fc o K&gz-t 5 z. t fc if v ^ 5 r £ 

3 9, 4 1, 4 3, 4 5Xfi4 7 \Z.W.WL<DT % >/ KgB^IJ V > T 1 

^i-ssssti (D^ytmm^tv^n, e?ijs^3 9, 41, 43, 4 5xte 

■Sfto-cv^tiv^ 0ij x. ^^S, ®jg&ft, p 

¥t5riMl-Cilb5. «f *B»OE^J*©E?!l#-9- 3 7, 3 9, 4 1, 4 3, 

4 5x\±4 7\z.mm^fcT* ;mm?mmzm?m-%-3 8, 40, 42, 4 4, 

^riSftb, ; ette>S^ffiV^-C=I^E•^^^^zf (Montipora sp. ) ft*©cDNA7-f7' 

JhfE L fc P C Rid J; 0 f^MbfcDNA»f>t^)ii#^at^m^ 

\z. x k> 5 r t ^ j; 19 , mm^m&m* =-Kt5DNA^#5ri: 

(2) ^P^DNA 



17 



(a) Xtt (b) {-^i-^eS^r^— KtSDNAW 5>*b5 0 

(b) is?u##i ic^m<DT 5. smmmzisi^x 1 ^ttfiwr ^ 

Xfe (b) ^^i~DNAt^fc#tf e>n-5 0 

(a) m^m-^2i^mm(Dm.&mm^i~^DNA 

ifcfc, ±iabfc (l) ^lE«4bfc;fc3§i^<£>MeJt (mKO) ^^{MeS^r 

*|gP|»ief^3- Kt^DNAW^MlIt LTfl, ^T<7> (a) Xfi (b) 

(a) IE^IJ#-5§-3 7. 3 9, 4 1. 4 3, 4 5 JUi 4 7 fcfBttOT ^ 7 ^IB?lJ£- 

(b) IBJUS-^ 3 7 , 3 9, 4 1, 4 3, 4 5 Xte 4 7 ^fg^WT 5: J ^IE^iJ^ 

(i, UT(D (a) Xte (b) t/TtDNAttfc*lf hth%> 0 
( a ) IE^J#-B- 38, 40, 42, 44, 46 Xfe 4 8 {-lEgctf^ggS^J^^F 1~ 
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5DNA ; 

( b ) m?m-%- 3 8 , 4 0, 42, 4 4. 4 6 Xit 4 8 ^|5tt05*SSBB^Jt^*5V , » 

5U #^7*7 ^-e— Sr^fcatfy 9— tr»$ISJ& (PCR) (Cj:otM 

J:ct^l|S:Wt5DNASriit5rtiJT?#5 0 roj;5*^©aftt, 
fflK-ltl£, Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 „ M. T$ Current Protocols in 
Molecular Biology, Supplement 1—38, John Wiley & Sons (1987-1997) {dfESc 

(3) ^MM^M^ME^S^n 

*Hi©DN AlilS^^ ^-tfcJfA LT^t5 r k&XZZ> 0 
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^ • /l' h v 5 3^ — y ^ • T ^ ^ tf lUfis^ (Bacillusstearothermophilus 

maltogenic amylase gene) ^ /<^-)V^. • y ^ ^ ^yU 5: X a. 7;7 — Jf iS-fS^f- 
(Bacillus licheniformis alpha-amylase gene) x ^^■/V^. • 7^ b!)^7 -y^f-zt. 
l/'T* 'BAN 7^7' — £3itfzS-F- (Bacillus amyloliquefaciens BAN amylase gene) N 
s<7'/l>X • -^^^ D ^ • 7/^# y TT — if ite^F- (Bacillus Subtilis 
alkaline protease gene) h b < H'*"?-/^* • T'^/l';*. • v' p if jH-g-?- 

(Bacillus pumilus xylosldase gene) (7) 7 s cr -^e- — ^ > Ifeli?!^^' ^J^^CO 
P^KliP^n^, ^Jjfffitf) lac, trp 5g=L< fc£ tac T'p^E— #t£b*fc 

T-l (^P^^^^tfc^-) ^p^e-^, JfcU77;^'f/^2±t»l 

Ky >7a^^ P 1 * % VP? 7 7 • iJ V */V-^;*7 • TKy^ 

K n ^^Mttl 7° a ^E— ^ x /<^r^r>Dr>^/i^^ip B»#]$iiifc^- 1 7 p ^E 
— *fc{±/<^r^. ^p ?-r/l^ 3 9 KiU^^^OSBite^^P^e— *^#><5 0 

P^E— >V=fM K n ^t-t'lfe^^o s T P I 17p^E — ^ x 

ADH2-4c 7p^— 9l£Zifrmf btl% 0 

t p i AT'p^E — 
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^ctO'^m^^/N^ifgE^JC^d^tfT^V l>-r^^ VA RNA K'T'S'b 
RTi£^-r;5DNAlE^J£JMiL-C<k J: < ,^tCD— Mt LTIJSV4 0^$gig,&(?g 

^Jx.tt\ i^t Koltl/^^^^ (DHFR) ^fcfiv-y^^y 

(4) ^P^cp^g^^: 
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v&%m.mi&(Dmb VXn, HEK2 9 3», He LaM. COSiR B 

&f®fl&&mif 5>tt. #Hx.i:£, n-^^-fe^. • -fe 1/ t'v-^ (Saccharomyces 

cerevislae)^^^-^^^ n-v.-f' -fc;*. • ^ /U^ y ( S accharomyces kluyveri)^ 

"CcF^ (#!lx.k£. Baculovirus Expression Vectors, A Laboratory Manual ; 

# ls> Y f-a^X'/fy^l/Jfay-^tni;- Bio/Technology, 

6, 47(1988)#(H|5^)„ 

(Autographa californica nuclear polyhidrosis virus^^rffil^'S CI t ffX"^ 5 D 
S*$B0&£ LTte, Spodoptera frugiperda £>#FiyM-?&>3 S f 9, S f 2 

22 



-^n.T/K VzfV a -.i^f'7!l-7^'7y K«*^=— (W. H. Freeman 
and Company), — xl — 3 — ^ (New York), (1992)K Trichoplusia ni ^F^^BJJS 

l?fc5H i F i v e (^f^t* h nv^^th®0^£fflv^r i:*s-cft5 0 
^O^^*ififfi^-tr±t#-r§o ^fC££mffc<£>i&*4^«b, ^PJco^^it^Meff 

~^m<DU^^^m\^tz.m-(^r^^.^ V?^-? ^—m, S-SepharoseFF(;7 
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*ftw<D%kytm&m<Dmfcf-%'5t*r>N Amft&mmz. upcr &n 0 z. t ^ 

r ktfX$Z> 0 
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*-"CfiJ\ TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 1:3 
27) N TpCAGGSj (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) , 

TpRc/CMVj Wyt'hD^yihS), T P CDM8J Uyt^D^r>|ii) JfciftfS, g£ 
WB^<^ ^ — -Cfi, r p RS303j , r p RS304j , r p RS305j , r p RS306j , r p RS313j , 

TpRS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetic 
s 122: 19-27) x TpRS423j , T P RS424J , T P RS425J , T P RS426J (T.W.Christians 
on, R. S. Sikorski, M.Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119 

-122) teb*i)Wmz.m\<^b1nZ> 0 

BalbC~3T3 NIH3T3 £flJJ&, CHO (Chinese hamster ovary) tteLa'ffl 

flc3 N NRK (normal rat kidney) r Sac char omyces cerevisiaej ?£ if (Df&MftRftil 

^±mm (e. con) mm?£b*%:ig.m-rz,~ tfr-e$ z> 0 ^tz— (Dm^m^co 

£tK $ ha^KUT, /hJfe#, ^/J^, ^/^^-y — J^tj:^ 

25 



09) ^®^^?tFf^® (ATTO -tv^/WT^ — ) ft^SrfflV^T 

9 nmtfeS: SbS3t 5 3 0~5 5 Onra N ^jfc 5 5 0~6 0 Onm^^<D 

£fc, fr^-m<DmKtfFm&frQf-TZ>^W;<D— o<b Lt, FRET C^Tt^Rl^ 

TO'>7^5tsef (CFP) ^8itfcL;fcS&— tf>#^£ % (D^ftM 6® £: 
tt(D^M)feSfiI (YFP) "CaiKLfcJRr. Wi^f^fS: 

•Jx n&i&ytm&n (yfp) ^r^t^-^tLt^^^ ^r^afot 

^S® (CFP) £ UTffrH£-tt\ jJff©Ffl-CFRET (^7fc*B§ 
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^m^ytm&w^n&mmBmn, fret (i&yt&m^*^— 
&m &ftmirZ) 0 tut, m-(om^w-bm2(Dm^wb^m^m^^:, m 

(FRET) ©fi^c$^ri:^t#5„ 

(6) *$zm<D*v h 
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$3tI6IIIiDNA/j:i:*«t temM^ffi-r Z> d £ <fc 0 

Witt £rJlv^ r. <h 60 



K0- l cot * y KE^J^?>#a:flc^fife#ffiSr^a9U, #1W#I©7 5 y 

mmxn ko- i ^^Aifc^m^^ ( p rset b) (sriiwo 03/ 

5 4 19 1 ^^gfCiaffeO KO-1 £=i — Ki~5 DNA Sr^T?" S38^^<^ * — ) X'MM 

mmx-y^^ -^~-^m^^xn^tz. 0 Mcfawjiazmm-T'?*^ ^(o^mm^w^oy 

£ A $ *t fc g&#J£^ dSfifpS i tB *t W * O 6 £ v * 5 Sr f? o fc. DNA 

y ^f— «r-c# dna $rK-£o& c^ici dna ©5fejjgm y vb*2£&i&s t-rz>tc$>. m 
( i ) y?^-?— cd 5' y 

ioo /zM y°v4-^— 2 nl 

10 X T4 polynucleotide kinase buffer 5 /z 1 
100 juM ATP 0.5 //l 
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MUlTk 41.5^1 
T4 polynucleotide kinase (10 U/ // 1) 1 ii 1 

K11R, F13Y 

CCAGAGATGAAGATGAGGTACTACATGGACGGC (IB?"J#-*§- 5 9 ) 
V25I 

CATGAGTTCACAATTGAAGGTGAAGGC (IB^'J#-5§- 6 0 ) 
K32R 

GAAGGCACAGGCAGACCTTACGAGGGA (IB^!J#-^ 6 1 ) 
S55A 

CCAATGCCTTTCGCGTTTGACTTAGTG (SB^US^ 6 2 ) 
T62V 

TTAGTGTCACACGTGTTCTGTTACGGC (SB?0#^ 6 3) 
Q96E 

GAAAGGTCGTTGGAGTTCGAAGATGGT (SE^J#-§-6 4) 
F102S, A104S 

GAAGATGGTGGGTCCGCTTCAGTCAGTGCG (SB^US^- 6 5) 
C115T, E117Y 

AGCCTTAGAGGAAACACCTTCTACCACAAATCCA (SB^US^- 6 6 ) 
V123T 

CAAATCCAAATTTACTGGGGTTAACTTTCCTG (|3^lJ#7r6 7) 
V133I 

GCCGATGGTCCTATCATGCAAAACCAAAGT (BB?U#-Pr 6 8) 
SI 39V 

GCCGATGGTCCTATCATGCAAAACCAAAGTGTTGATTGGGAGCCA (IB?y#-*§- 6 9 ) 
T150A, C151S 
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GAGAAAATTACTGCCAGCGACGGAGTTCTGAAG (@B£lJ## 7 0) 
F162Y, A166E 

GATGTTACGATGTACCTAAAACTTGAAGGAGGCGGCAATCAC (IH^lJ#-^- 7 1 ) 
Q190G, F193Y, G195S 

CTTAAAATGCCAGGAAGCCATTACATCAGCCATCGCCTCGTCAGG (IB^US^ 7 2 ) 
C217S 

GATGCAGTAGCTCATTCCCTCGAGCACCACCACC (IE?U#-^- 7 3 ) 



(2) ,£^M^APCR 

5' y ^^b^^-r-^— 4jul 

template (KO—pRSET B) lOOng 

10 X polymerase buffer 2. 5 ju 1 

10X DNA ligase buffer 2. 5 u 1 

2. 5mM dNTPs 1 /* 1 

polymerase (pfu) 2. 5U/ p. 1 1 /z 1 

Taq DNA ligase 40U//xl 0. 5 /z 1 

MffiTK-et+soju i t-fz> 0 



? -7 — \X GeneAmp PCR system 9700 Sr^ffl Lfc 0 

1) 65°C 5 min 

2) 95°C 2 min 

3) 95°C 20 sec 

4) 52°C 20 sec 

5) 65^ 8 min 

jbtB0 3) ~5) z 25 -y- ? /vm *9 M-t 

6) 75°C 7 min 

7) 4<C hold 

30 



(3) Dpnl^S 

PCR&W^ZfMZ. Dpnl £ lulMz-T 37°C{d 1 Hffl/f^^aK- h Lt7y 

(4) *mm^<DKm&®: 

Dpnl ^Sf©fy^^^ii JM109 ^m-n^^VXmMMAIkCD KO-l 

(5) Kusabira-Orange (mKO) <D T % J B^SB^lJ 
ll^g^y-^^ (K) %T/)s3c~Zs (R) 13S@^7^^/^T^ — >- (F) 

(Y) tc x 25#@cD^y^ (v) ^yp^->y (I) 32#gcoy 

i^V (K) ^TVI^—^ (R) \ZL X 55 ^gcD-fey^ (S) £T^~>- (A) fC. 62 
#|©M/t=> (T) £^y^ (v) 96 # g i?7l^ 5; V (Q) %:?*;v$* 
>m (E) td, 102 SI(D7x- /l^T^ — ^ (F) £i?y^ (S) 104 #g<£>T 

7 = ^ (A) £iry^ (S) 1^ 115#S^>^^^-('^ (C) Zhu*-^ (T) Id, 
117#@(D^VV^ 5: ><m (E) ^^ov/>- (Y) fc, 123#g<D^y>" (V) £ H/ 

(t) fc, i33#g<D/^y> (v) ^yn^vy (i) i39#gcDi?y 

^ (S) £r^y>- (V) Id, 150 f|0M/t-y (T) &T9-^ (A) fc % 151 
#i<D->^7^ >- (C) £i?y^ (S) 162#g(D^ai^^T^ — ^ (F) £^ 
n^y (Y) 166 # SCOT (A) Z^/l-P^^m (E) 190#@<D^ 

/V^ $ > (Q) ^^y^y (G) 193#|(D7i^77^^ (F) Sr^oi/V 
(Y) fc, 195#SO^y^^ (G) ^riry^ (S) ^ 217 # g (^v^tM V (C) 

Sr-t y y(s) (cg^^n-cv^^ 0 $ bicKozakge^j#;bn<^fc#> 2 #g<s>-fe y ^(s) 

<DM(-^y^ (V) £#ALfc 0 i<D^^#:& mKO <b Ufc Q mKO tf> T 5 J W&M % 
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*J3§0£/8^-C mKO iZ His-Tag &#Jn Lfc^ &JC Sr«&tC «fc "9 $ 
Ni -Agarose £fflV^T;f*§!J Lfc 0 



20/zMfbfc^& % 50mM HEPES pH7. 5 igiKSrJBl^TKJfc;*^ h/W*»l3e L7c c 
r<D^-<^ WKDfc"— ^(7){jt <t D^/HRft^f&SrfhllLfco mKO X'fc 548nm Id® 
Jft<Dfc°— ^f&^btu 500nm ^*5ftS!glR^ 0.0025 «£ 5 ^3tSS^r± 

IB<75iSaff^-C^^bTx 500nm -^fi&jgLfcB^^t;*^ 590nm^*5^-5 
^3te^«tSJBlljB^^^ h/l-^a'J^:Ufc o DsRed(CL0NTECH) £ 1^=81 500nm 
KJfctfS 0.0025 kt£Z> «t 5 h/^&'JytU DsRed (D^HX^ 

0. 29 £ LT mKO <DJi:^-l&^£:3&a6fc 0 

*£JH:£^ 1,01 RXim 2 (d^i- 0 ^ 1 (Cte, I^FIWO 03/541 91 



















KO 


548 nm 


561 nm 


109750 


0.45 


217 


— -Eff 


pKa<5.0 


mKO 


548 nm 


559 nm 


51600 


0.6 


218 




pKa=5.0, 



mKOief^M 150mM KC1, 50mM HEPES -KOH pH7. 4 £ LfCo mKO ©^-^-fiSt 

JBV^T 25,000rpnu 22 B#|HJit/fr UT\ mKO <D®l&fe*: (548nm) #550 540nm <£> 
M £r$J5t Lfc c ©80J&|g*j&» mKO (Dft^-mn 28 k Da t tfW £ tt/c (03), 
ZtlteT^SWtmmfrtb^mZtlZ 26kDa U mKO 
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0 4 : 



KO jo J^mKO <D N 7fc$$fc x Yeast l±J3f5tf> cytochrome oxidase f-^zL- 3, 4 
(7) N 127^ 7t (MLSLRQSIRFFK) <Srft*B U HeLa &HJ&© $ h n y K U 

58^— >^$tt-f m N ^ h=iyKy T&m.*\zJ&&&frx\^<D&-mm. 

tlti (EI5) 0 



II 5 : S3CWtt0>J|J&5 mKO tf>3£^#<Offt& 
(1) ^#pfA 

mKO ©7 5 /Bfc&fi&UmKO £ f«ftofc:l£ft#t£ Sr^o^ft® 6®<Oftr®i£ 



?Tofc 0 J&^^^AJi mKO £r#ALfcA 



(pRSET B ) fC,£^M*f 



A^-f £<b*>l^T PCR Sr^JtSr. 9fxofco PCR ^Wc^-f 



(a) ^7^v-©5' V^titlt 
100 At M primer 

10 X T4 polynucleotide kinase buffer 
100 At M ATP 



T4 polynucleotide kinase (10 V/ jj. 1) 
37°CT' 30 #f(SH >3^-<- h Lfc 0 



2 At 1 

5m 1 
0. 5// 1 

41. 5// 1 

lAt 1 



(b) ,£^2gAPCR 

5' y^^b^^-r-v- 

template (mKO — pRSET B ) 
10 X polymerase buffer 



An 1 

lOOng 
2. 5 /t 1 
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10 X DNA ligase buffer 



2. 5/z 1 



2. 5mM dNTPs 



1 



polymerase (pfu) 2. 511/ /n 1 



1^1 



Taq DNA ligase 



40U/ n 1 



0. 5 M 1 



if — v/H^-^ GeneAmp PCR system 9700 &-{£Jl 

1) 65^ 5 min 

2) 95^ 2 min 

3) 95t 20 sec 

4) 52^C 20 sec 

5) 65°C 8 min 

6) 75 C C 7 min 

7) 4°C hold 

3) ~5) & 25-9-4?/^ 

(c) Dpnl mm 

?CRm<D-^>^/UlZ Dpnl 1/i 1 j)UZ-T 37T:Kl 1 i^a^— Mtfy 

(d) *ll§^tf>?£«*E!fe 

Dpnl f&m&<DD-l/-7'/U&±mM JM109(DE3)^^®te^bT^M#A^<O mKO 
(2) mKO^flc<7>T5 /iIWfeJ;t;t5t#tt 

^5t»J^t-ti^3t^^tf- F-2500 (HITACHI) ^^ffibfd 0 ^M^te^ 
^«f+U-3310 (HITACHI) £££JE Lfc c 
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(i) UV Mmm&&yt^M& mKVU-1 (7 5 /M^J^1H^IJ##3 Id* U i&SK 

mKO<D70#@cr>;7 e n y > (P) Sr^*^;/ (C) M % 160 # @ <D'< ]) >- (V) £• 
T*/<7*c^m (D) 162#@(D^^^--> (M) ^n^->y (L) ^ 176 # 

gCO^^^/l^T^^V (F) (M) /^g^TSr tfc£ t9 s 

505nm t°— ? ib , 398nm [Z.Wi^(D fc°— ^ ^r^o^fe^^ 6 SC £ & o 

(136, 7) 0 ^/l^M^te 10000 T\ ibfe<D:Ir^-I& W 0. 27 £ftofc 0 

(ii) W#J£}t^{£ mKUV-2 (7 5 7 ®?IB?iJ£IB?U#-5§- 5 ^ U ittlB^IB 

6 {C^-T) 

mK0(?)65#ScDv-^^-r ^ (C) (G) (d N 70#gcD^°ny^ (p) 

^r^y^-^ (G) tC N 160#gtf>^y^ (V) ^T^y<9^^m (D) fC x 176#g 
«7x^77-y(F) £r^;*-^>-(M) ^7 5 7 ^fit§ CI £ J: 9 , 469nra 
{cm^t°— ^ ^Wh. 322nm MIM<£> f— ^ ^#ofM)tieSi fco (g) 
8, 9) 0 ^JVVRJtfcm-t 12500 t\ 0. 2 £ #o fc 0 

(iii) m&1k%^mVf mKO-FM32 (7 5/ ^MB?iJ£I3^j#-5§- 7 \Z.tf U i&SSB^ 

mKO CO 65#@^i/^^-r ^ (C) 7 =->- (A) (C N 70 # g CD^u y ^ (p) 

£ ^ y ^ (G) 7 5 7 ^S^-T SrtCJ;^ 506nm * ^ . 493nm 

^?:«FO^fe^^eKi:^ofc (1211 0, 1 l) c 
27500 T\ ^i%(D^mm\-X 0. 44 £ &ofc 0 

(iv) ^^yt^Mi^ mK0-F90 (T $ / ^SB?iJ£gB?lJ#-^ 9 (C^ U m^IB^J^gB 

1 0 f^l") 

mK0O41#@(7)y^^-^V (M) ^XJ^-yly (L) (C x 49#@W!iv ; y (K) & 
^/l-f^^m (E) 69#g(D7/^~>- (R) ^li^y (K) }C N 145#g<7>-fer 
y ^ (S) l:MJ/h77> (W) {C, 185 # g CD y (K) £ 5 >m (E) 

(C N lSS^g^y^V (K) &?/l<?*>m (E) 192#@(D-fey>- (S) £7 
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(D) t7 5yiffilt5r bfc£*) s 582nm \Z.&%\f~# &Wib, 
fiM&fci 25000 T\ 0. 05 £ &ofc c 

HJ&#J6 : 2 ^^fe^r^i-'S mKO <D&Mfc<Oft9& (NfKJSjSS!I 

JIS>fc^©^»Sra!l^i-Sr £ fctl^o^i: LTt>^ofc:: £te70#g(D7°n 

y ^ (p) srT5 yii^t^r (9 % ftmmmKft^xmeL&ytt 

(1) ^S^A 

mKO (DT 5 /^£g#IUmK0 <t tt^fcofc^5te#tt£#0*3fcS6W©tf^4 > 
*Tofc 0 ^M^Afi mKO Sr^Abfc^^^^^- ( P RSET B ) 

A^^—STk-^-c pcr &frftz>ztiz&*)ftoiiLo pcr {c/Bi^fc^-r-^ 
— n 5' {iij© y ^mit*ff^tc 0 
(a) ^°^-r-v— 5' yy^ft 

100 primer 2/zl 
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10 X T4 polynucleotide kinase buffer 5 n 1 

100 mM ATP 0.5^1 

WMfo 41. 5 /il 
T4 polynucleotide kinase (10 U//il) 1 il 1 

37«CT? 30 #ffi>T l/*~-<— h LfCo 



(b) ^^^agAPCR 

5' U«/7^^- 4ju 1 

template (mKO—pRSET B ) lOOng 

10X polymerase buffer 2.5^1 

10 X DNA ligase buffer 2.5^1 

2. 5mM dNTPs 1^1 

polymerase (pfu) 2. 5U/m1 1 n 1 

Taq DNA ligase 40U//zl 0. 5jil 



1?-—- xVUlM — fiGeneAmp PCR system 9700 £^£3 L-fc 

1) 65°C 5 min 

2) 95°C 2 min 

3) 95T: 20 sec 

4) 52°C 20 sec 

5) 65^ 8 min 

6) 75 C C 7 min 

7) 4*C hold 

3) ~5) &25 J 9-J?/l' 



(c) Dpnl 
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PCR&<DD->Zf/l'iZ. Dpnl £r 1 n 1 #0;iT 37°C^ 1 f^filH >-^r^-<— h Ltry 

(d) ±mm^ <DT&Wfr®k 

Dpnl MS^cOif >"7°/^^^;MM JM109(DE3Md^Si|E&L-C^g^M&?> mKO 

(2) mKO &fm&MWmfc<oM#r 

itmZftfc mKO (0^^^(±^SlH^J<D^|tff^ j; <9 , 49 #@tf> y (K) 
/^^V^ (E) ^ x 70#g(D-7 ,> D V > (?) &?yis^ (G) (C, lSSSg^yv? 
>- (K) £7Vl^^:/®? (E) {d % 188#@<Dy v>> (K) £ *f;V$ % >-®? (E) 

i92#gcDi?y^ (s) ^t^/n°^^>-^ (d) m % i96#so-ty^ (s) £^*y 

i^V (G) \Z.T X J ^S$^$i^-CV^fc 0 ^(OmKO (D^M#:^B#rBlSii^#oT^fe 
^Ttt^-l-^'^-fe^^COtbO^^^m^geK^feofCo rcDmKO cD^{£<£> 70 

Sl^ y v (p) £v^v^&t^ yit-ftt5r kick <o x 0#p B 1^ii^# 

5 m & i& % t * is > <§£ (o it & m k -r 5 m & m t> o fc . 

^y (G) (-a^^^fe^M^^r mK0-FM9 £: Lfc (T ^ J ^BB^JSrlE^Uf^ 
1 IC/tU ±MgB?iJ£IB?fJ#-5§-l 2(C^-T) 0 
77 = > (A) (Cffi^$tL/t^^ft:^mK0-FM5 £: Lfc (T 5 / ^ia^U^iH^J#-^ 

-fey >- (S) (dg^^ttfc^^ft:^ mK0-FM3 £ Lfc (T 5 7 ^SE?U^SE^J#-^ 1 
^>^7"^^ (C) \^mM^tltz.^mW-^: mK0-FM20 t Lfc (T 5 7 ^MH^J^rlE^J 

(T) tCg^^^fc^^^^ mK0-FM24 t Lfc (T ^ J ^gfi^iJ£IB?iJ 
1 9 Ktf U «gB^J^IB^J#-^ 2 0 (C^-T)o 
^y>- (V) f::S^£*Lfcl£^{fc£mK0-FM14 £ bfc (T ^ 7 ^fE?iJ£ia£iJ#-5§- 
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2 llei^U *kSIB?iJ£rga£ij#-5§-2 2^f) 0 

D'f^ (U f-M&£*Lfc^^ft£ mK0-FM19 £ Lfc (7^7 ®?SE?U £IE?iJ# 

# 2 3 ^ U i&£BE?iJ&IE?iJ#-i§- 2 4 ^i-)„ 

fo-» (Y) tdg&£*Lfc^Mft:£: mK0-FM23 £ Lfc (T ^ / ^IB?iJ£IE^J# 
-*§-2 5M^U J££ga?lJ£iE?lJ#-i§-2 6^^i~) 0 

^Vl'* 5: ^ (Q) {Z-m^^tbtzL^^^^: mK0-FM21 t bfc (T 5 / ^SB^J £ IH^J 

T^^^r^ (N) tbt^mW^: mK0-FM25 t bfc (T $ / ^IE?IJ£IE 

-^*L^X(D mKO mfilmm^mfccDmifeittWiW JM109(DE3) X^^^^fz. 
yf-yis h^7tHSK"Cjor /«£ o £\ in vitro h 7 v' a ^v'*^ A PURE 

SYSTEM CLASSIC MINI (^fyVAOT «H£/§ bfc. *J8§®-C<Dffl!|^te#^ 

580nm (DJSjjg^-^ hA-£r$J^bfc (014, 1 5) G ^(Dffigk, WM^Wi^ 
*-?XfoZ>fc) 500nm (DM°— ? \Z.< & l^S^^fe©!^ t°— ? T*&><5 548nm 

t°— ^te509nm, Vi^ftW 560nra -Cfoofc (HI 1 6 , 17, 18, 

19, 20, 21, 22; Zzfb^M y =t ^\<D^Mxmm o &ytmfeteti$kftft 

ytytmi f-25oo (hitachi) bfc e ±mwftxnmtc.tem&ndmmmz. 

4otU5. ^^-e, invitro h 7 a V i/^T A r i: 

S£$J5£bfc 0 iei^F H 1(j: 1 R#R8£ bfc 0 ^(DE^^ATP t£}£<D#^s<? 

580nm <7}®jg*^ h/l^gij^bfc (H 2 3 , 24, 25, 26, 27, 28 ) e 
W1k%<Dm^— ?&ft<D 500nm £ ^" 1/ > v^ftWfefjjg fc°— ^ ~Cfc § 548nm <£>tt 
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ftfr^fz. (El 2 9) 0 

mK0-FM14 CD N 3fc$H£ Tau — Z? V b Wff ^"£-£{£31 b^ 

f3 1(I*U ±SSSB^J^rIB^J#-^3 ZWimmifeSm.^? PCDNA3 

(75 BamHl-Xhol i^-T h idi^^ a — ~ 1/? bfc 0 ftlLfc-<^^-^ Polyfect (3f 

HBSS (Hanks' Balanced Salt Solution) ?^$(dg^ bT-f * — v^^'Sr 

£fc (El3 0) o TO^fi IX-70 (OLYMPUS) £fflV^/c 0 l^fe^^1ti±|tDfcfe^. 
Ifr£3:7^A^ — te470DF35 (OMEGA). ^%~7 J — (i HQ525/50M (CHROMA), ^ 
^ y ^ $ ^ — }i 505DRLP (OMEGA) £fflWc G V ft! <D #> tc: . 

I&^^^/I/^— {iHQ500/40X (CHROMA). ^5fc:7 /l/^ — 0G550 (OMEGA), 
^n^y^?7-ii Q530LP (CHROMA) ££§^fc 0 

(3) mKOB^ra^il^^^^^^^COii]^ 
y=t^fc-^Vh mK0~FM14 ^K^gV^fe^i^ttbT, yr^tf^-^h 
mK0-FM14 31 &W<D$- U V v^^Tfcj&^cD^^ii-fe £-#5 £ 

bfc 0 ioow (D^r-fey >-^^7°^il:^7^ 71^^— Sr^^bT, Sfiv^&^tS: y 

> h mK0-FM14 gfiftfd MM b fc 0 ^ ^ — ^ 546DF20 (OMEGA) £ b 

fc 0 hc-;v^ try ^yt'ty h mKO m&Whffl^z^^m&yt&mMl' 

BSM'J^(C{i^7tSft U-3310 (HITACHI) bfc c -^(D*^ — 

/WCfflV^cy =i ^tf^->- h mKO ISI© 548nm <DP^lRfjf b&;$>o fc 0 ^tt 
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fcStLT V ^^\f-ri/ V raK0-FM14 ^6M<£> 548nra (D^.^m^&.^^.T bfc 0 U 
*»U 500rim <^l&fc°— ^{C^fbfi&T^o 

fc (03 1. 3 2) Q ^*Ui % mK0-FM14 SeSt^3fiV^fe3tSrMft-r5C: ttcj: 
of, ti/y^fM^^i<t, bV<ni&T£ J £Z>Z.bfrX%Z>Z.b$: 
^"To £7c, mK0-FM14 ^SK^fcte mK0-FM14 § 6 SC £ faj&P L (DflSJjlii £tl 

<DUQl$: ; 7'</1'-FZ>^ t&T'% Z) 0 mK0-FM14 CO N 5fcSSl;i BDNF (brain 

derived neurotrophic factor) SrSfe-g- Ufe.Bt^S SSifrlS^- (T 5 / g£ia^lJ£MB 
?!J#-^ 3 3 U *£g|E?!l £rBB?!l## 3 4 §r pEGFP-Nl (clontech) 7> P> 

? v hmm<D^~ — vis$:mM\stc 0 tiM^^yh (17-19 BB)cdJIM? x fcsv* 
1-3 0|©75» h ©*f^fip «£ "9 WTtlS (^) 10 EE#) Lfc 0 

^vN-e^^ri^^^v^^ >"th-swhb, 3o?&*as&m\ ^^.tt^-y h^- 

il:^ 35 mm coig^MCD^® Lfc 0 ffil^S 2-4 TSm^/cm 1 ®|t t U CI fh 

b(Dmm*i%mW.<DmffifcmM£ J &, Wlfill^it; N2-supplement (#&jfyB 

mmmum) ^t^^—^^mm^m^^xm^mxcDm^m^n^^r^ 

DNA £: y v- >7 Affile J; «9 37 30 BDNF— mK0-FM14 B^,3tf5^^< 

&&yt ^ ^-r^m^L « 490DF20 (omega) k \o%wl% -7 ^sv?— u fc t> <d 

M&&% ; L<'tf-r>\'%i\&y 4 — {2 535DF35 (OMEGA) SrfflV^, ^U^v'-fe 
^Tt^^A-^&fete 546DF10 (OMEGA) ^l^^fe^fei'^-Tvl'&tii y ^ fV 
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* — fit 595RDF60 (OMEGA) ^fflV^do — fi 505DRLPXR (OMEGA) 

(D^- £r % 550DF30 (OMEGA) Sr^/H b T V ^#,3t T?^" ^ > v^^ft <D 3rit& $ -fr 

fc 0 d-w^^3t'>^^/likfett3t'>^/V'Ott: (Ratio) ^^SHiy- 

<b#S^^~-<D BDNF— mKO-FM14 (D^Wi^WM. Ufc (EI 33, 34) Q i34Wfi 
^PPfi BDNF— mK0-FM14 & V — W^&O&^^ft/^o T^fb tt^ 

HJI^!)7 : lMH£3bteS&«mK0 £ 2 ^3fe^&1CMiCy ^fflV^c 

Caspase3 ^^Sll^^n — ^ 

#^-|*3FRET £TT?l£fi4>&< £ t>— ffifi^*^t?fc5-<#-efcS 0 (A)*Mfc# 
(6) £ 2*$: (H) ©H^^^-fr (EI3 5A) 0 2ift: (#*&) ^MSKMiCy 
t ¥S:f*^3tS e« mKO ©il^^Mli r. <Ds< 9 — >- £ ft Z> 0 m 2 ( 6 ) 

z> (Bi3 5B) 0 mAfc&ytm&Wrm t 2 mfc&ytm&w mcyfcmcy (D&yt* 

h;Vb mKO^Sfcl&i;*^ h/Hcl4t)^fc5fcfc, pWtrfflV^fcFRET (^ft 
^P&^/l^— #»?£) ayjedSRTIg-CfcS (@3 6) 8 t:t\ MiCy £ mKO £■ 
Caspase3 0>^SIgE3ajT?*>5 DEVD (Asp-Glu-Val-Asp) ft-g- >^fc !) — -Coftf 

(T ^ /fifeffi^!lSrE^J#-^3 5(C^L, i& S SB ?ij £ IE ?IJ H 3 6 K^-fk 
Caspase3 <E>fiH4ftSl3:# 0 V — BB#|<D£J»r 3r FRET lC £ «9 SlJ^bfc 0 

( 1 ) in vitro "CCD Caspase3 ?2H48!l^ 

MiCy-linker-mKO ©JUKI 58 #\ ^BiM^^**' 9 — pRSET B CO BamHl-EcoRl 1h 
>T Y\z.y-7? =^^UT^:J»0 JM109(DE3)^^$^fc o y — Ifi^Jfi 
GGSGGDEVDGTGGS (Gly-Gly-Ser-Gly-Gly-Asp-Glu-Val-Asp-Gly-Thr-Gly-Gly-Ser) 
SrflJl^fco ^fLCD^^X h9 ? h £r MiCy-DEVD-mKO t Lfc„ Lfc y = ^tf^ 
>- h ife-^S 6 Kfit Ni-NTA 7^n-^ T**f $g L ft 0 fflM L y = > t' ^ V h M&W 
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61^7777^^ G-25 -t}=7 ^T^V^^^^rfTV^ 150mM KC1, 50mM HEPES-KOH 
pH7.4^^/^y7 7--SmUfc 0 ?S«J^^«y nyiffy h Active-Caspase 

3 (MBL : BV- 1083-9) £ffiV^fc 0 20mM HEPES-KOH pH7. 4, 100mMNaCl N 0. 1% CHAPS, 
10% sucrose V =i > T£-)rls hm^W^M^ lrag/ml J: 9 \Z. Lt, 

U ^>-t^^ h Active-Caspase3 £ lunitiD^T 30^X3 ^f^S/^ £-£fc G S 
^SffiSl^^^^:/^^^^^^^^ h/l"£r 440nm "CjElb® LT$J^Lfc: 0 gij^^fi 
^Tfe^Tfe^tf F-2500 (HITACHI) &fem Lfc 0 *rtf>jj£;£ % Caspase3 «] £ ;tte 
FRET oT mKO O^f— ^ (559nm) ^^-cvn§^, ^P^tC^y^^ 

— (D^OKff^j;^) FRET (DBfflfc X K) mKOO^f— ^ (559nm) (iM^b, MiCy (D 
l&ytt?— ? (495nm) (D^t^-ofc (E13 7) 0 

( 2 ) in vivo Caspase3 ^ttS'J^ 

MiCy-DEVD-mKO £tMMfl&-W3S5l-<^ — pCS2+<7> BamHl-EcoRl h \^ 

y^u — — ^^LfCo i^MVtc^^ ^ — & Polyfect (3rT^» £ffl<^T HeLa 
-S3^(Cit^^-#Ab/c 0 mBi^-m A 24 mmm^^m^h 500ng/ml m Fas 
ift^ (CH-ll:MBLh 10/z g/ml ih^f ^ n^=3f- >- ^ K\ HBSS (Hanks' Balanced Salt 
Solution) MCflLTJ^ h — ^^^fl^U, Caspase3 f£t£$J^C7M 7< — 

®^^{*IX-70 (OLYMPUS) ^ffiV^c 0 ®i3 7 ^ /l"* — 440AF21 (OMEGA) N y 
A 9 n >y # % =7 — ft 455DRLP (OMEGA) &ft\/^1t 0 ^ % is ? ^ /KZ> tt! Vt 
480ALP (OMEGA) (D~7 ^ — £r ill L ~C # 7 — 3CCD 7 ASHURA(gM&/fr h=-? 
-CtrV\ Green is^Ast* MiCy tf^Tfcv-^/l^ Red mKO <7)^ 

ft^-7VU£r^tfJbfc 0 ^t<Df^M. HeLa»-e©7/Kh-^t#^, Caspase3 
3^t£te£;ftT^A»{K^fBlRj^O y — ^S§J»f$tb, FRET ^iLt 
Red ^ -Y ^ /K£> ■*> ^"TVl^iST U x Green ^ Y >^/K£> p-fAst* § 
#^H£;fL/L 0 Red/Green <D Ratio (Jt) fit Caspase3 £>fgtfrfbte:#VM6T U7c 0 
*7c, HeLa*fflJ9SOT^ f — & ZMm^ithM^ZtlK- (03 8). 
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( 1 ) total RNA (Dt&lti 

mm <£ &mm &M(om.B^- common o fc c w^-te^^^u-^^ 

(Montipora. sp) £/BV^7c 0 bfc -=e >- ^'£fL#£-e## x MM* 1 ^ 

MZ." TRIzol" (GIBCO BRL) £ 7.5m liOit^-^XU 1500Xg T? 10 
^"Wii'C? bfco _hrf ^ n n l. 5m 1 15 #P^*£ bfc^, 3 

#abfCo7500Xg-ei5^^3S^bfc o ±?t}C-r 75m 1 £rAP;t, 

lsm^mwh-t-n. ioftm&wvtz. 0 i7ooox g -eio^r^3S'^bfc 0 ±.mz&x 

70%^? J -/I-* 6ml 17000Xg T* 10 ^f^k Lfc 0 _h?f £}#T, £fcl££ 

DEPC tK 200 m 1 UfCo DEPC 7kX*mB Lfc total RNA & 100 LT, 

0. D. 260 t 0. D. 280 <7) fit £ $J Lt RNA^t^^^Jo fc„53 /i g O total RNA £#fc 0 

( 2 ) First strand cDNA (D^f& 
total RNA 4/ig ^r^ffl First strand cDNA <£>^J&^s/ h" Ready To 
Go" (Araersham Pharmacia) Id j; ^) cDNA(33 n 1) Lfc„ 

(3) Degenerated PCR 

-S^icL/c First strand cDNA(33/i 1) <D 5 h &m%Lb tt PCR £r?Tofc 0 

5' - GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (IB?lJ#-*§- 7 4) 
5' - ACVGGDCCATYDGVAAGAAARTT -3' (primer2) (gB?'J#-*§- 7 5) 
I tt-f / -»\ R ft A G, Y C Xte T\ V (i A, C Xfi G, D f3 A, G X(± T S 
C G, H f~± A, T Xfi C ^^-f 0 
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pcr &mmw.j$ 

"Tl/ZfU—Y (first strand cDNA) 3ul 
X10 taq /^>77- 5u 1 

2. 5mM dNTPs 4 u 1 

100 uM primerl lul 
100 uM primer2 lul 
5 y Q 35 n 1 

taq polymerase (5U/ul) lul 
PCR^jfc^ 
94°C 1 ft (PAD) 
94°C 30 # 

72°C I ft {-^v^^-cowm 

_LfB 3 *T>y 35 1M ^ ;Hirof; 0 
72°C 7#(*&0>#g) 
4°C 

—mn<D PCR R^-C#5>tbfei(9*B04fc lul ^Ti^zfu— h £ LT, t> ? — 

|^C^#t?PCR £fTofc 0 T^fn— ^y/um^i&t?. 350bp «9 ttS U *jt§£ 



U fc DNA iff >t 4- pT7-blue vector (Novagen) lZ =7 << ? — a ^ b fc e ;*:J§§K 
tfc (TGI) V;*^^ — ^— v-3 yLT^ tf=!7^ h-£U?^>3 ^%ft\,\ 

fcVMa n^«-(D^J3§® «fc «9 plasmid DNA^fflStt, ^A^tvfc DNA 
ME^J£ DNA ~>—?^l/-y—iz£<9®:M\^tz 0 % h tltiM SiB^JSr fife (D&Jtm Sat 
^(D^SIE^iJ £ ttffc UT^r CD DNA S ^ <D-Cfe 5 ^Sr^J 

»fbfc 0 ^MSat^O— ffi-Cfc££3pJI»L;/tfc©fc:HLT, 5' -RACE & jo J; 
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(5) 5' -RACE& 

Degenerated PCR X^htltc DNA Wr)f<0 5' M<Dl&&W2.fH&1kJfc'1rZ>tZlb\Z. 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
£fflV^T, 5' -RACEjfe^frofco ifS^UT (1) L-fc total RNA & 5 u g 

dC-tailed cDNA (D — |h] g OififigtCte: 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer3) (IB£lJ#-5§- 7 6 ) 
5' - CTCAGGGAATGACTGCTTTACAT -3' (primer4) (BB?!IS# 7 7) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer5) (IB^J#^- 7 8 ) 
5' - GTCTTCAGGGTACTTGGTGA -3' (primer6) (gS?lJ#-§- 7 9 ) 

MM L DNA Wr K & pT7-blue vector (Novagen) [u7-f V — ~>3>Vfc 0 

(TGI) fc h^>-^7^- — ^ — ->a I'LT^/l'—afcEM h"fe U-^ i^a >^TV\ 
^3 0 --©^ilJ:f) plasmid DNA^WMbT, #A $ *Lfc DNA »f Jt^^SIB 
?IJ £ DNA ^ ^ (c «t 19 L fc c 

(6) 3' -RACE iSfe 

Degenerated PCR T*#f>4xfc DNA Brtftf) 3' ftiJgP^fi, (4 ) C5*SSE?'J*^t? 

mbftfrmm&mzfcmist^? 4 t * v =*<it -f^^^—co pcr -e#fc. 0 i# 

LT ( 2 ) X*m& Lfc first strand cDNA £• 3 ju 1 Lfc c 
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5' - ATGTAAAGCAGTCATTCCCTGAG -3' (primer7) (ga?IJ## 8 0 ) 



PCR &fommf$, 



Tl/ZfU—h (first strand cDNA) 



3m 1 



X10 taq /<?77- 



5/zl 



2. 5raM dNTPs 



4 M 1 



20 //M primer 7 



1/z 1 



10 /iM ^" y =f dTprimer 



1/x 1 



^ y Q 



35 m 1 



taq polymerase (5U/m D 



1m 1 



PCR Kfomi* 
94°C lmin (PAD) 
94°C 30sec (^t£) 

52°C 30sec(m$l^(Dy O: 7 4-^~(DT — —y^Jf) 

72°C lmin 4 ^ — (DWM) 

Jiffi 3 ^ -r y ^£ 30 ir^ * /I^to fc 0 

72°C 7min (fll^cD#;ft) 

4°C 

T#'ci— ^>rVP«^^ctb-C\ iiifil^tLfe^J 650bp cD/^V R£#J9 £ti U »IL 
fc 0 ffi^ LfcDNAgff>T-^ pT7-blue vector (Novagen) id a ytfc. ;*:J3I 

ffi^(TGl){C — — is b yLT^-^y'f h±U^^3 l/%?f\,\ 

eVNap^O^iliO plasraid DNA^*fMbT, Jf A $ tbfc DNA EftfO^S 
Ifi^'J DNA ^xyf — (cj; Y) fefe L,tc a 

(7) 

MU C^^HBJte^y ^dT^-f^MLt, (2)t?PSbfcFirst strand 
cDNA %l#M<t IT PCR £?Tofc 0 ^ 7 miE^J^o <£ t>^i^SIB^iJ§r@a^J^cDlE 
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mm^r3 7Rx?3 8iZ7jk-r 0 ffi^u#^-3 7 iznm<DT smmm&&-rzw& 

£• COCP b$FtZ> 0 

5' - CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (!E#J#-^-8 1) 



pcr fcj&mm.i& 

7~ ^"7" U" — h (first strand cDNA) 3^1 

X10 pyrobest ^777- 5//1 

2. 5mM dNTPs 4^1 

lOOuM primer8 1^1 

lOOuM ^-y ^dT Zf^-i^r— 1 M 1 

^ y Q 35 nl 

pyrobest polymerase (5U/ jll 1) 1 /z 1 



PCR 

94°C lmin(PAD) 
94<C 30sec (^tt) 

52t 30sec (^M— (Dy*?^ ^r— <7)T^— y 

72°C lmin (:7°^-f-7 — #S) 

_hfE 3 * ^ y 7°^ 30 1M ^ /Wfo fc 0 

72^C 7min 

4°C {£f£ 



L-T pRSET vector (Invitrogen) (7) BaniW I „ EcoR I p(5{i (CI ^ d — LT, 
*fl§ffi$c (JM109-DE3) -C^^,$-y:fc 0 ^^fif± N His-tag <fc ? 

=i>^ h bfd(D-t:^^,Sfi{iNi-Agarosegel(QIAGEN)-C)ffBlbfc 0 
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(8) 3t!»Jte$M4<E>fl¥0f 

20 u M&mS&. 50mM HEPES pH7. 9 V *T * h^3r$'j£ Lfc D 

m^:& (COCP) -r'fi 576nm(CPiiHX(Dt 0 — ^^^ae>f>tLfc (^2, g|3 9) 0 £fc, 
pH4~10 t?$tttV^. (134 0) 

Montipora.sp^J 3 SC (COCP)<£>$#1£ 

















COCP 


576nm 




64000(576nm) 






221 a.a. 


keima61 6 


440 nm 


616nm 


28000(440nm) 


0.24 


fey 


222a.a. 



o) fesf&sasra* basest— <D$m 

cocp lif)tsaitli/j:^ 0 L^t cocp <o 1 #g <£>^ 2 

U ^(DUgd/ - * y y^jfAL, 94#@©t^f^yiS:7^7 :3 r>'^ 142 #|(D 
T^^^^r^^ir y 157 # @ (DT*/*? ^c^&T*/*? *r V»lC, 202 #g 

oy^y^T/^yc, 206 #!©7x^v77-yH y y(^M5r 

I- J: 9 ^7fct£3r3i# bfco w<Z>efcg£3bfcgBK£ COCP-FL t bfc (7^7 
?U£IB?lJ#-*§- 3 9 iCTjk U ^£Sa^J$rSE^J#-^4 0 iC7jkir) 0 COCP-FL fi 560nm {d 
t°- ^ ^^0 0 Z<Dm&K£'oX%;%:X'<? h/W3 600nm Id fc"— ^ ^t^To 

(10) 7 F-^^->7 F©^^^gfeffi6f ©l^i 

COCP-FL (D 62#gtf)ir U 7 ^ — /l^T 7 — ^-,93 # @ cD-Y yo'fv'^ j> 
U-^-^^lc, 124#g<7>^y h l/^y(I, 159#g(D^^^/^T^^^^r^ 
n ->V(d x 192#g05^>J yn^^yt, 214#gO-fe y y^77-yci 

!^:^ta!) COCP-FL irfiS^ 5 fifC SrSf^U7t„ 
^Tt^SK^ keima616 (T 5 / ^ia?U£IE?iJ#-^ 4 1 J&SIfl^J £IB?iJ# 
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f42 ^-T) b bfc„ 440nm (OMO fc°- ^ £ & ^ :«tJ:oTf)t7 
^ WW2 616nm Kit'— ^ £*#-o(|I|4 1, ^2) 0 ^ h — ^ ^ h 176nm £ 

(11) ^ h — ?^^-7 h<D*:%fj:m&'gytm&'M.(r){ / Em 

j|3r Keima570 (7^7 ^@a^lJ^ia^J#-^- 4 3 ^ U ^SSa^J^IH^J#^ 4 4 
^"t") b bfc 0 w(DKeima570 fiKeima616 ^|^#440nm {d^^COt"— 
r<7>Jifr£2^J; 0 570nm(D^3t(Dl: 0 — ^ ^^i~(El4 2) 0 ^ N — 9 T^i/V Mtfc 130nm 

(12) pH m%:Vk<Dmi7£ 

50mM OTia^MW^^-C^eK (Keima616 Keima570) (DWVL^^t h 
£$J^Lfc (EI4 S&UM 4) 0 

# p h <Dmffim-£&z<Dm d . 

pH4 x 5, 5. 5 : 
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pH6 : y j>77- 

pH6. 6 : MOPS s< y ~7 7 — 
pH7, 7. 5 X 8 : HEPES s< y V 7 — 
pH9, 10 : if U S/ W< y77' — 

pH7. 5—10 T?t°— ^tf)fi£te^^LT^fCo (0 4 3S.U^1U4 4) 

(1) ^ M7)7ct^M^M)tiei^S 

keim616<D61#@ ©n^f S^^r^/l^ ^ >id,93#g (£> h U-^-— ^^-fe y ^(d, 
124#@<7> h U^—^&^A^ $ >W^.1S9 ^f^cD^u^^^TjU^^ ^M,191 

#^*30. lkDa <D^^^f> % 7; yKBB^J^e>^®$tbSj3<t^r 29kDa tmt— 
"Bct&^tfrhz^-AVfbfZ^tL keima616 M6£2I#L7c 0 *^ff)tiaf 
cmkeima620 tUfc(04 5) (7; 7 S6E^IJ«riB^J^©ia^J#-^4 5 U 
ia^lJ^IE^IJ#-^-4 6 ^^i~) 0 440nm ^S!j®<7)t 0 — ^^t>^>. - <D ffili& J: o T ^ 
h/W*620nm ^ fc°— ^££po(0 4 6)„ ^ h — ? Xis? hti 180nm <k ^ 

^* % *5 $ £ jlo^ 3t ^ e se g # (D m t* &mvmi$L \c x. % m s &m & & v ^ ft & , 

(2) ^ h(D7C#^M#:MTOfif ^ 

crakeim616 (D 62 #|(D7x=/U77^ySrn^ ^^tf #^x.5 - i l^i "3 
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cmkeima620 <D7 * — 7^7* J Is ±.ft Lfc ^^^MfiM^ 

rakeima620 £ Lfc (T 5 / ^IE?U£IE^J:g?>ffi?iJ#-5§- 4 7 U 4£^gB?iJSrfiE 

8^i~) 0 440nm (CitjSOt 0 — ^ £ t> ^ ^ (DJSbjg^ £ o 
h/Wi 620nm tct°— ^£rf#-o 0 ^ h — ? T^^y h fi 180nm <t ^Sf-^C^ 
So cmkeima620 «fc 9 kfB#ftfc&3fc&£fl5fl}^fci&(|g| 4 6, 4 7), ^*^T"b 
keima616 £ |H]ttH£-f-#{£V^-f-< /jtoTl^ 

^ m 2 ts w ^ & o $j ^ ^ <d m m 
v^m^^m*^-? v >?x%% 0 

ft <9 (D-fth&foifhfrl&o Keima616 1 ECFPCD <£ ? jfc— ^(D^^^m^X^ 

[Hjjg-rS^^T^Sfc^. FCCSS!l^^S(D±#^^#$tL5 (®4 8) Q 
Fluorescence Resonance energy transfer (FRET) ^tIhIjS"C^ 5 fc#> N FCCS~C<7)il!| 

^^ffi^fb^n, ®e®^ti^^c>Fccs^-J;s^m(-3lbTv^5 0 ^ot^F 

— P^is? h^*£l^ft^6«X&5keiroa616^/B^3 ~ ^ i «9 FCCS l£ <£ 5 

^ a if m *s a itm <o & m # ^ ^ ^ , 0 ^ & co ^ & 5 ^ ,® ^ *l 5 „ 

(1) Caspase-3£0^tt^ttJ 

(a) mytmKm mmm^ n mm 

^tB2*BI8$y^;iJiTCS SP2 SOBS(Leica) bFCCSi/^T J±&m\<^fc 0 EGFP-(^ 
jDEVD-mRFPl^fi, 458 nm Argon ion Laser £594 nm HeNe Laser^fflV^ 
T2 fe^Ubj^^rff ^Cofc 0 ^fcECFPi:Keima616£D,|a^^^-iir(D^eW(e:«458nra 
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Argon Laser£fflV^c 0 &%m'*> h*'<X 7 4 fiEGFP: 500-550, mRFPl : 607-683 
ECFP :470-500, keima616: 535-585 £/Bl/^ 0 

(b) mtm&n mmi£(DBVr 

Caspase-3 \Z. X «9 §J®f £tlZ> T ^ J B£gE#jDEVD£:EGFP£: mRFP^Pffk keima616i: 
ECFPCD^^^A L (14 9), l> = 1/ f h EGFP-DE VDmRFP 1 (x2) (T * / gfcgB#| 

^rga^m^iH?iJS-^4 9 ^ u 4&SI2?U£iE?iJ#-J§- 5 o \z.m~*r) „ ecfp-(^-< 

— »J— )DEVD-keima616 (T ^ / &gE?!l£IB?lJ*<DgE?'J#-5§- 5 1 {d^ U *&&E?IJ 

2 f^-f), keima616-(^^< — — )DEVD- ECFP (T ? / ^IB^J^IB 

Ni-Agarose gel (QIAGEN) Tint®* Ufc 0 WM^&tettJS^^n h =i — /W^P Cfc c 

t92tI^cD^*KJ^f?^ffi(^ x relative amplitude t 9 tiS+BMHf |&(D#Si|ig 
(G c _(0)) ^SBta^iS^C<D^i}.S (G 7o _(0)) T? fij JfL b fit £ m ^ 0 
EGFP-DEVD-mRFPl (x2) Tftt, G c _(0) /G, O)rer (0) 0.4 T» o ( EI 5 1) D 

Caspase-3 W^PfvlJ; <9 G c „^(0) (D^p^m, hthtz (12 5 0) o 

ECFP £ keima616 <E>*&#.£*;bianN;J: G„„^ (0) /G iow (0) fit 0. 4 T?fc o fc (EI 5 1 ) c 
Caspase-3 <D mM \C X <9 G cross (0) (D 5R i£ ft & % h fl ft „ G ero „ (0) (75 \% 
Caspase-3 iiD |C i <Q -gftnm&M < *o I LTV^, 

EGFP-DEVD-mRFP «fc 9 t> ECFP t Keima616 &m.&&fr J &tz : m&Mft X 9 MB$fflT*fa 

(c) SDS-PAGEte,fc3ge«ra*B5fE/B0>fl?«f 

keima616-DEVD-ECFP ^Caspase-3 -eS/^^-frS keima616 £ ECFP(7};fc;# £ <7}^ 
^ K#Mrti&tH5fefc 0 ~ *b£><Z>® S®fiCaspase-3(c: X oTDEVD^-gj^f $ttfc r. £ £ 
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tl. *tl?MSkeitta6l6bECFP-V$>Z>Z.k&mfe£tl. ^T^ttl"? fcCaspase-3 

aMfcffi-ctfcdgs 2) 0 

(2) DA,*:*?*. V > b <DttK1fem 

jft/Wtv^ y ^{CfiECFP^ M13{CfiKeima616^^VNfc(H] 5 3) G ECFP— 
*fc, M13-Keima616<DT 5 / glBB#|£:gE?!l#-§- 5 7 U itSlB?U£rIB^J#-5§- 
fiN^^tdHis-tag^o< «fc 5^=« h Ufc<Z>T?3§?&S6fc£Ni-Agarose 

(b) ^7tts5tgws'j^(-*5 tf % mm 

^#ffi!MKI$J^lCfiConfoCor2(Carl Zeiss) £LSM510 version3. 2£/B Wc 0 
458 nm Argon ion Laser 3rfflV N fc 0 g^tffl/^V 7 /V* ttECFP: 475-525. 

Keima616:LP610?:ffll/^c o 

(c) mytmKmMmmvffivt 

ffiK^M <£>feA#) ft flifate, relative amplitude t o tiStgMM^C (7)^*1 
(0^(0)) £ g B*aSISgft^>^*S(G i()rar (0)) Ufcte^JB^fco EGTAtc J: <0 iJ 

;Uisyj*4*^$:4rU—y\stz_-V-l/ \$& eross (0) /G lower (0) (i^jO. 005 "? o 

#fc(0 5 5) 0 -^^^/^v^^A^#^^MeSOtB2f^ffiSr^|±lbfcr t 
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*mwK£<o, fi^t^tsr kfc-e%z>mm.te%kytm&n (mKo) & 

m&£tlZ>^ ifC^o^Co )tiaf KOi: J: 5H e L a ^ h 

^ Ky rmnmhtl^\ L£>U ¥iW3tiefmKOt^ h^yKUT 

-£tz^mW<D$:ytm£l'M (keima616, keima570) te, ^Rfe, S^cD^^fe ^^^>. 
^^Of— 440nm (Wfe) "Cfc^o ^h — ? ^is? Y {ffi}&<D fc°— ^ ft £ 

tT— ^ jitcDll) fit£5fccD^&^5fcM6® (DsRed, HcRed) "Cft 20nm~30nm 
t*fc5©ICxfU *H0|W#M)feieS^ 176nnu 130nm t 

it5 0 ^fc. M5®<^t°— 440nm "Cfe^fcfe, WJt^ft® 
6^ (CFP) (GFP) ir<^I^B#a^a^fe^joV^T^^^•cD^^;^# 

S(-*^)(-^#-r^r ^^Bjfg-efe^ 0 $ <b^5f5<^#J£ 3t^6Stf> Singh 0 — 

560nm 590nm 5 (Did^f U cD^Tfeg 6 WteSbjgtf) t°— ^ it 

440nm lsb^t£^;LTt»<^fei£^kff <>; ~ t 
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1. £it<d (a) xn (b) izTjk-r&ftws 

(b) be#i##i icfe^wr 5 ymmm^^^x 1 ^f>«tfi©7 5 s^fc&x^ 
ft, st5/xtt#AD $ tLfcr s y ^ia^ij^rW u ga^j#-§- 1 i-teg^r * y 

2. £IT© (a) Xtt (b) (^t^)feiei 0 

(a) @a?ij##3, 5, 7X(i9{-tBft(DT^ y^ia^ij^^-r-s^e 



(b) E^iJ 

^ y n&&Xik^ 



3, 5, 7Xii 9 {^fE*t(OT * J 



3. 5, 7x&9\zum<DT$ ;mmM&mirzw&Wbm&<D&;ytftm& 



ft-rz>w& 

3. J^TCQ (a) Xtt (b) td^i-^^^e 

( a ) gE^lJH-^- 11, 13, 15, 17, 19, 21, 23, 25, 27 Xfi 2 

( b ) iB^J#-^" 11, 13, 15, 17, 19, 2 1, 23, 25, 2 7Xfi2 



WtftiP $ tLfc r ^ /B&E#l«r*TU -t*t-e*tBB^J#-^'l 1 , 13, 15, 17, 

19, 21, 23, 25, 2 7 xn2 9icmm<DT ^ /mm^ft-r^m&wt 

4. fiJTO (a) (b) (^tf TtlSf Kf5DNA 0 

(a) m&m-&nzt£.i&<D7 $ / mmm&ft-t&m&m 

5. £AT<D (a) Xfi (b) ^ff)t5fiIS: = - KtSDNA, 
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(b) IS?"J#-5§-3, 5, 7X^i9^f^Sc7)T^/^iH^J^c:^oV^Tl7^^^iS:^(DT 

;fi"i~-5 If 6Ko 

6. UT<D (a) X(i (b) M&f - Kt5DNA 0 

( a ) IB?'J#-^ 11, 13, 15, 17, 19, 21, 23, 25, 27 Xfi 2 

9 fc femora yg£iE?iJ£W1-5£i:}fcM61f ; 

( b ) mtm^r 1 1 , 13, 15, 1 7, 19, 21, 23, 25, 2 7Xfi2 

9\z.wm<dt* /mmmz3o\s^x l^hmm^r * /m-^x^ g$i, soyx 

fi#AD ^ ttfcT ^ y g£ia?ij&w u -^^^tLSa^j#-^- 11, 13, 15, 17, 

19, 21, 23, 25, 2 7 9{zmw.<D7 * ymmm&^-r&m&Kt 

7. &LT<D (a) (b) t/TfDNA, 

(a) m?m-%-2iz.mM<Dm.mnm&m-fz>DNA 

(b) ia?y#-^2(;ifE*c<£>:^ia?in£:}o^-c, i^^ti©M©^ st&&. 

8. SITGO (a) Xfi (b) H/TtDNA 0 

(a) IE?U#-5§-4, 6, 1 0 ^ffitt^£lB^IJ^^i-SDNA 

(b) iE?U#-^4, 6, 8Xf3 1 0 (C|Eic^l^SiH^J^*5V^T, lfab&ffi&m. 

9. £XT<D (a) X« (b) l^fDNA. 

( a ) 1E?U#-S§- 12, 14, 16, 18, 20, 22, 24, 26, 28 Xtt 3 
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( b ) IE?IJ#-*§- 1 2, 14, 16, 18, 20, 22, 24, 26, 28 Xte 3 

W-rS^&fE^lJ^^TL, ^o^rivettl 2, 1 4, 1 6, 1 8, 2 0, 2 2, 2 
4, 2 6, 2 8Xfi3 0^fB«c^Sia^J^=z- K-r^MSK^IH^<D^7t#tt 

1 0. ff*^4^^ 9 (DfSTH/S^^lS^CDDNA^^-r^ll^^^^^ 



1 1 



1 3. f&osew^ 



a. 



i4. iiDiei^iffljig^tt^^^^ef-e^^^ 

1 3 {cfB^ost^^aKo 
is. ftno^fis^^7fe^a®-e^^, it^jsi 2^fB«cDii^^e 

16. ^rtFRET££C<5, lt*^l 5(-fBife<7)S!^e 



1 7. 



^{-fBic^DNA, ffjftJgl 0 (CfB^(D|a^^^^<^ , ff jfcJ^l 1 ^fBtic <D 



1 9. £tT<7> (a) Xf± (b) {CTjki-^ 



( a ) ia?u#-^ 3 7 ^ib«c<dt ^ ; mm^^m-r^ms 

( b ) m^m^r 3 7 ^|B<fe(^T ^ J ^ME^J^^T 1 ib$cf©<DT 5 J 
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lift. rt*/ xntttia z tutr $ ymmm&mis. ®tt*H4£*rt-5§e 
20. j^to (a) (b) m^-rmtts&Ho 
(a ) 9 ^taftcDT ^ /m^i^m-r^m^w 

( b )ia?U#-5§- 3 9 KWM,<ot 5 y BIKaaJteSs^T l *^ti(D7 ^ y Wt&X2z. 

]ft, Rx$/xnHim£ titer * j ifeBa^ij&^u ^ft^tt^w-r-s^e 

2 1. J^T© (a) Xtt (b) fc^i-^>t^S 



( a ) ga^u 



C3. 



(b) ia?lj## 4 1 , 4 3, 4 5Xfi4 7tEi©7^y 



2 2. J^T<£> (a) Xfi (b) [^tfeiief ^n- KfSDNA. 
(a) IE£iJ#-$§-3 7^|E«t«Z>T 5 yifeBayiJ*r^i-5®eSr ; 

( b ) BH?IJ#-J§- 3 7 (dlEm^T 5 ylfega^l^*5V-C 1 ^f)tI©7 5/»^ 
2 3. £XT(D (a) Xte (b) = — Ki~5DNA„ 

(a ) 9 Kmm<DT s: /^ia^ij^#i-5®a« : 

(b) @B?lJ#-^3 9 tC|E«<DT 5 y^IB^lJ^*5V>T 1 /$><bMOT 

ft, ru/ xiztttoz titer ^ smmm&mi^ t^tt^t-sseio 

2 4. ^TCO (a) Xtt (b) (^tf)tlSf^3^KtSDNA 0 
(a) ffi#|#-5§-4 1, 4 3, 4 5X114 7 IdfEf^T $ 7 ^MB^J^W-T^S fi® ; 
( b ) BB^J## 4 1 , 4 3, 4 5X(14 7 ^fEttcOT 5 7 ^IB^lJ^ioVNT 1 



, ^uvxtefl^p $ titer y^ga^wu ^ 



ttt^rtU i»o 1 0 0 n m^±©7 F - ^ ^ h ^tf 5 1 6 
2 5. j£XT£> (a) X(i (b) [C^tDNA. 
( a ) IB^IJ#-^ 3 8 \zmm<D&mm?i\$:^iirZ) DNA; 
(b) gB?iJ#-S§-3 8 ^|B<S©JfeSBE?U^^V>T, H^MOM^, 
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-r s &mm&} & w-r s d n a c 

2 6. £XT<D (a) XJi (b) (I/TfDNAo 
(a) BE#l#-£-4 OtdfBft^SiE^J^^-rSDNA ; 

•f 5 ±&S@E?IJ £ W-T -5 D N A 0 

2 7. «T<D (a) Xfcfc (b) C^fDNA, 

(a) @a^iJS^-4 2, 4 4. 4 6Xfi4 8 (d|B^(^^£iH^J^#i-?)DNA ; 

(b) ia?lJ#-S§-4 2, 4 4, 4 6Xf±4 8 ^feifecO^^ie^J^jolNT, 1/^£>|£ 

^iJ^#-r§DNA 0 

2 8. ft*^2 2/5>£> 2 7 WWL£^fEgc<DDNA£Wt"5#&^^;t^^ 

o 

2 9. If^3l2 2£>£>2 7 (D{BTtL^}CfE^(DDNAX«W^^2 8 tdfSft<D 

p a H Mo 

3 i (distt(DS4^ge«o 

33. ftfeo^^w^^^fiKf tt*^3 o icmmcomG-m&no 

3 4. ^FRET^4C§, ff^3 3 (CfBgtOSfe^eWo 

3 5 . If 3£313 0 3 2 (Dffitlfr 1 3g(c:lB«<^il!^S6®£^ftT*3§5! 
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7©(ertL*^?B<fe<Z>DNA, ff*^2 8^fS^OM^x.-<^^ — N fjf jfcJl 2 9 

urn*? ho 
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&m^mm<D\i°-?m m^m^M) t-gyt(D\i o -?m (m%m±mM) 

fc5o *3§9§l-J;*U^ ^iMf^-f v-(Fungia sp. ) &5fc<D:§|^6SCt-^M£>¥ 
(Jfontipora. sp) *^©ff^^fe^^fiWS:^^^&K^ffi#t$tL^>o 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 
<130> A41869A 
<160> 81 
<210> 1 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 1 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His lie Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

1/121 



10/581551 




ZORec'd 




130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 2 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 2 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
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50 55 60 

tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

gag ctg gta gaa gat gca gta get cat tec tga 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 3 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 3 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu lie Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 
130 135 140 
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Ser Thr Glu Lys lie Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys lie Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 4 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 4 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aa-t ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
50 55 60 
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tgc tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gac 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

acg ttg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa atg 528 
Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 
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gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 5 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 5 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
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145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 6 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 6 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

ggg tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
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Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gat 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa atg 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 7 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 7 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 
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Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys lie Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 8 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 8 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

get tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
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65 70 
tat ttc aaa caa gca ttt 
Tyr Phe Lys Gin Ala Phe 

85 

gag ttc gaa gat ggt ggg 
Glu Phe Glu Asp Gly Gly 

100 

aga gga aac acc ttc tac 
Arg Gly Asn Thr Phe Tyr 
115 

cct gcc gat ggt cct ate 
Pro Ala Asp Gly Pro He 
130 

tea acc gag aaa att act 
Ser Thr Glu Lys He Thr 
145 150 
acg atg tac eta aaa ctt 
Thr Met Tyr Leu Lys Leu 

165 

aag act act tac aag gcg 
Lys Thr Thr Tyr Lys Ala 

180 

cat tac ate age cat cgc 
His Tyr He Ser His Arg 
195 

gag ctg gta gaa gat gca 
Glu Leu Val Glu Asp Ala 



75 

cct gaa ggc ctg tea 
Pro Glu Gly Leu Ser 

90 

tec get tea gtc agt 
Ser Ala Ser Val Ser 
105 

cac aaa tec aaa ttt 
His Lys Ser Lys Phe 
120 

atg caa aac caa agt 
Met Gin Asn Gin Ser 
135 

gcc age gac gga gtt 
Ala Ser Asp Gly Val 

155 

gaa gga ggc ggc aat 
Glu Gly Gly Gly Asn 

170 

gca aaa aag att ctt 
Ala Lys Lys He Leu 
185 

etc gtc agg aaa acc 
Leu Val Arg Lys Thr 
200 

gta get cat tec taa 
Val Ala His Ser 
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80 

tgg gaa agg teg ttg 288 
Trp Glu Arg Ser Leu 

95 

gcg cat ata age ctt 336 
Ala His He Ser Leu 
110 

act ggg gtt aac ttt 384 
Thr Gly Val Asn Phe 
125 

gtt gat tgg gag cca 432 
Val Asp Trp Glu Pro 
140 

ctg aag ggt gat gtt 480 
Leu Lys Gly Asp Val 

160 

cac aaa tgc caa ttc 528 
His Lys Cys Gin Phe 

175 

aaa atg cca gga age 576 
Lys Met Pro Gly Ser 
190 

gaa ggc aac att act 624 
Glu Gly Asn He Thr 
205 

657 
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210 215 
<210> 9 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 9 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 
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165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu lie Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 10 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 10 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag ctg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aaa cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 
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tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tgg acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 
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<210> 11 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 11 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 
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Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 12 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 12 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
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Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 13 
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<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 13 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 
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180 185 190 

His Tyr lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 14 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 14 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga get ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggg cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 15 



<211> 218 
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41 



<212> PRT 
<213> Fungia sp. 
<400> 15 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 
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His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 16 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 16 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 
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gag ttc gaa gat ggt ggg »tcc get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 17 
<211> 218 
<212> PRT 
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<213> Fungia sp. 
<400> 17 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 18 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 18 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
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Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 19 
<211> 218 
<212> PRT 
<213> Fungia sp. 
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<400> 19 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 20 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 20 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga act ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 
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100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys lie Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 21 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 21 
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.1 '• 



Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 22 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 22 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga gta ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 
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aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gec age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 23 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 23 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
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15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu lie Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 
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<210> 24 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 24 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga ctt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu lie Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
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" Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 25 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 25 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
15 10 15 
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Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 26 
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' <211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 26 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tac ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

38/121 



♦ 



115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 27 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 27 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 
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20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 28 



<211> 657 
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<212> DNA 
<213> Fungia sp. 
<400> 28 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga cag ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

■ 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
115 120 125 
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cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 29 
<211> 218 
<212> PRT 

* 

<213> Fungia sp. 
<220> 

<221> UNSURE 
<222> (186) 

<223> unknown amiono acid 
<400> 29 
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' Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 .155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 

<210> 30 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<220> 

<221> unsure 
<222> (556) 

<223> unknown nucleotide 
<400> 30 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gec 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga aat ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag ntt ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 31 
<211> 665 
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<212> PRT 
<213> Fungia sp. 
<400> 31 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 
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* Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 



195 



200 



205 



Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 



210 



215 



220 



Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 



225 



230 



235 



240 



Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 



245 



250 



255 



Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 



260 



265 



270 



Gly Lys Val Gin He He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 



275 



280 



285 



Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 



290 



295 



300 



Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 



305 



310 



315 



320 



Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 



325 



330 



335 



Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 



340 



345 



350 



Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 



355 



360 



365 



Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 



370 



375 



380 



Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 



385 



390 



395 



400 



Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 
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405 410 415 

He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 ' 520 525 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 
610 615 620 
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Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 32 
<211> 1998 
<212> DNA 
<213> Fungia sp. 
<400> 32 

atg get gag ccc cgc cag gag ttc gaa gtg atg gaa gat cac get ggg 48 
Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

acg tac ggg ttg ggg gac agg aaa gat cag ggg ggc tac acc atg cac 96 
Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

caa gac caa gag ggt gac acg gac get ggc ctg aaa gaa tct ccc ctg 144 
Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

cag acc ccc act gag gac gga tct gag gaa ccg ggc tct gaa acc tct 192 
Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

gat get aag age act cca aca gcg gaa gat gtg aca gca ccc tta gtg 240 
Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

gat gag gga get ccc ggc aag cag get gee gcg cag ccc cac acg gag 288 
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Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala AlaGln Pro His Thr Glu 

85 90 95 

ate cca gaa gga acc aca get gaa gaa gca ggc att gga gac acc ccc 336 
He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

age ctg gaa gac gaa get get ggt cac gtg acc caa get cgc atg gtc 384 
Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

agt aaa age aaa gac ggg act gga age gat gac aaa aaa gec aag ggg 432 
Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

get gat ggt aaa acg aag ate gee aca ccg egg gga gca gee cct cca 480 
Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

ggc cag aag ggc cag gee aac gee acc agg att cca gca aaa acc ccg 528 
Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

ccc get cca aag aca cca ccc age tct ggt gaa cct cca aaa tea ggg 576 
Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 

gat cgc age ggc tac age age ccc ggc tec cca ggc act ccc ggc age 624 
Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

cgc tec cgc acc ccg tec ctt cca acc cca ccc acc egg gag ccc aag 672 
Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

aag gtg gca gtg gtc cgt act cca ccc aag teg ccg tct tec gec aag 720 
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Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

age cgc ctg cag aca gec ccc gtg ccc atg cca gac ctg aag aat gtc 768 
Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

aag tec aag ate ggc tec act gag aac ctg aag cac cag ccg gga ggc 816 
Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 

260 265 270 

ggg aag gtg cag ata att aat aag aag ctg gat ctt age aac gtc cag 864 
Gly Lys Val Gin He He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

275 280 285 

tec aag tgt ggc tea aag gat aat ate aaa cac gtc ccg gga ggc ggc 912 
Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

agt gtg caa ata gtc tac aaa cca gtt gac ctg age aag gtg acc tec 960 
Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305 310 315 320 

aag tgt ggc tea tta ggc aac ate cat cat aaa cca gga ggt ggc cag 1008 
Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325 330 335 

gtg gaa gta aaa tct gag aag ctt gac ttc aag gac aga gtc cag teg 1056 
Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

aag att ggg tec ctg gac aat ate acc cac gtc cct ggc gga gga aat 1104 
Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

aaa aag att gaa acc cac aag ctg acc ttc cgc gag aac gee aaa gee 1152 
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Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

aag aca gac cac ggg gcg gag ate gtg tac aag teg cca gtg gtg tct 1200 
Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

ggg gac acg tct cca egg cat etc age aat gtc tec tec acc ggc age 1248 
Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 

405 410 415 

ate gac atg gta gac teg ccc cag etc gee acg eta get gac gag gtg 1296 
He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

tct gee tec ctg gee aag cag ggt ttg gga tec gga ggt gaa ttc atg 1344 
Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac ggc 1392 
Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc aga 1440 
Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gee gag 1488 
Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc tgt 1536 
Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

tac ggc cac aga gta ttt act aaa tat cca gaa gag ata cca gac tat 1584 
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Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg gag 1632 
Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt aga 1680 
Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt cct 1728 
Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

gec gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca tea 1776 
Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt acg 1824 
Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc aag 1872 
Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 

610 615 620 

act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac cat 1920 
Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act gag 1968 
Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

ctg gta gaa gat gca gta get cat tec taa 1998 
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" Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 33 
<211> 480 
<212> PRT 
<213> Fungia sp. 
<400> 33 

Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 

Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 
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Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 

Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 
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370 375 380 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 

<210> 34 
<211> 1443 
<212> DNA 
<213> Fungia sp. 
<400> 34 

atg gga acc ate ctt ttc ctt act atg gtt att tea tac ttc ggt tgc 48 
Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

atg aag get gcg ccc atg aaa gaa gca aac gtc cac gga caa ggc aac 96 
Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

ttg gec tac cca get gtg egg acc cat ggg act ctg gag age gtg aat 144 
Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 
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ggg ccc agg gca ggt teg aga ggt ctg acg acg acg tec ctg get gac 192 
Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

act ttt gag cac gtg ate gaa gag ctg ctg gat gag gac cag aag gtt 240 
Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

egg ccc aac gaa gaa aac cat aag gac gcg gac ttg tac act tec egg 288 
Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

gtg atg etc age agt caa gtg cct ttg gag cct cct ctg etc ttt ctg 336 
Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

ctg gag gaa tac aaa aat tac ctg gat gec gca aac atg tct atg agg 384 
Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

gtt egg cgc cac tec gac ccc gec cgc cgt ggg gag ctg age gtg tgt 432 
Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

gac agt att age gag tgg gtc aca gcg gca gat aaa aag act gca gtg 480 
Asp Ser lie Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 

gac atg tec ggt ggg acg gtc aca gtc ctg gag aaa gtc ccg gta tea 528 
Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

aaa ggc caa ctg aag caa tat ttc tac gag ace aag tgt aat ccc atg 576 
Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 
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ggt tac acg aag gaa ggc tgc agg ggc ata gac aaa agg cac tgg aac 624 
Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

teg caa tgc cga act acc caa teg tat gtt egg gee ctt act atg gat 672 
Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

age aaa aag aga att ggc tgg egg ttc ata agg ata gac act tec tgt 720 
Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

gta tgt aca ctg acc att aaa agg gga aga ggg gta ccg egg gee egg 768 
Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

gac cca ccg gtc gee acc atg gtg agt gtg att aaa cca gag atg aag 816 
Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

atg agg tac tac atg gac ggc tec gtc aat ggg cat gag ttc aca att 864 
Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 912 
Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

eta cgc gtc aca atg gee gag ggc ggg cca atg cct ttc gcg ttt gac 960 
Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

tta gtg tea cac gtg ttc tgt tac ggc cac aga gta ttt act aaa tat 1008 
Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 
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cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1056 
Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tec get tea gtc 1104 
Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

agt gcg cat ata age ctt aga gga aac ace ttc tac cac aaa tec aaa 1152 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

370 375 380 

ttt act ggg gtt aac ttt cct gec gat ggt cct ate atg caa aac caa 1200 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro lie Met Gin Asn Gin 
385 390 395 400 

agt gtt gat tgg gag cca tea acc gag aaa att act gee age gac gga 1248 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1296 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa gag att 1344 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

ctt gaa atg cca gga gac cat tac ate ggc cat cgc etc gtc agg aaa 1392 
Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

acc gaa ggc aac att act gag ctg gta gaa gat gca gta get cat tec 1440 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 
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<210> 35 
<211> 464 
<212> PRT 
<213> Fungia sp. 
<400> 35 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

lie He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 
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165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin lie Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
370 375 380 
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* Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys lie 

420 425 430 

Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

<210> 36 
<211> 1395 
<212> DNA 
<213> Fungia sp. 
<400> 36 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 
50 55 60 
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tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg ace gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 
195 200 205 
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caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa ggt ggc age ggt ggc gac gag gtg 720 
His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

gac ggt acc ggt ggc age atg gtg agt gtg att aaa cca gag atg aag 768 
Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

atg agg tac tac atg gac ggc tec gtc aat ggg cat gag ttc aca att 816 
Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 864 
Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

eta cgc gtc aca atg gec aag ggc ggg cca atg cct ttc gcg ttt gac 912 
Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

tta gtg tea cac gtg ttc tgt tac ggc cac aga cct ttt act aaa tat 960 
Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1008 
Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tec get tea gtc 1056 
Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 
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agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1104 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

ttt act ggg gtt aac ttt cct gee gat ggt cct ate atg caa aac caa 1152 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

370 375 380 

agt gtt gat tgg gag cca tea acc gag aaa att act gee age gac gga 1200 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1248 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa aag att 1296 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

ctt aaa atg cca gga age cat tac ate age cat cgc etc gtc agg aaa 1344 
Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

acc gaa ggc aac att act gag ctg gta gaa gat gca gta get cat tec 1392 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 



taa 

<210> 37 
<211> 221 
<212> PRT 

<213> Montipora. sp 
<400> 37 



1395 
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Met Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 

Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
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210 215 220 

<210> 38 
<211> 666 
<212> DNA 

<213> Montipora. sp 
<400> 38 

atg agt gtg ate get aaa caa atg ace tac aag gtt tat atg tea ggc 48 
Met Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

1 5 10 15 

acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga aag 96 
Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gag ggg gag cag acg gta aag etc act gtc acc aag ggt gga 144 
Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

cct ctg cca ttt get tgg gat att tta tea cca ctg tct cag tac gga 192 
Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta aag 240 
Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

cag tea ttc cct gag gga tat aca tgg gag agg ate atg cac ttt gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc aac 336 
Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 
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tgt ttc ate tac aat gtc aaa ate tct ggt gtg aac ttt cct ccc aat 384 
Cys Phe lie Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc aac act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

cgt etc ttt gca cga gat gga atg ctg ata gga aac aac ttt atg get 480 
Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttc aaa tct act 528 
Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat gtt gac 576 
Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

cgc aaa ctg gat gta ace agt cac aac aag gat tac aca ttt gtt gag 624 
Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 666 
Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 39 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 39 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
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15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
210 215 220 
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<210> 40 
<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 40 

atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc ace aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cca ctg tct cag tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 
Gly Ser lie Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg ate atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt gtg aac ttt cct ccc 384 
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Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat ttt atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttc aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat gtt 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 41 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 41 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
15 10 15 
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Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 42 
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<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 42 

atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg tea 48 
Met Val Ser Val lie Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cca ctg ttt cag tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt cct ccc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
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115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

gac cgc aaa ctg gat gta ace agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gec att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 43 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 43 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 
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20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 44 



<211> 669 
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<212> DNA 

<213> Montipora. sp 
<400> 44 

atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cca ctg atg tgt tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt cct ccc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
115 120 125 
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aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gec att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 45 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 45 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 
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Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
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245 250 255 

<210> 46 
<211> 765 
<212> DNA 

<213> Montipora. sp 
<400> 46 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aca gta aag etc act gtc ace aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea cca cag ttc cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

tac gga age ata cca ttc ace aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 
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ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt gag aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta ace agt cac aac agg gat tac aca tct 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gec att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 
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<210> 47 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 47 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 
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Thr Glu Arg 

Met Ala Leu 
195 

Ser Thr Tyr 

210 
lie Asp Arg 
225 

Val Glu Gin 

<210> 48 
<211> 765 
<212> DNA 
<213> Montipora. sp 
<400> 48 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 
50 55 60 
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Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

200 205 
Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

215 220 
Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
230 235 240 

Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
245 250 255 



gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea cca cag ctt cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt gag aac ttt cct 480 
Gly Asn Cys Phe lie Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 
195 200 205 
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tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
lie Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 

<210> 49 
<211> 747 
<212> PRT 

<213> Montipora. sp 
<400> 49 
Met Val Ser Lys 
1 

Val Glu Leu Asp 

20 

Glu Gly Glu Gly 

35 

Cys Thr Thr Gly 
50 

Leu Thr Tyr Gly 
65 

Gin His Asp Phe 
Arg Thr lie Phe 
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Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

5 10 15 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

25 30 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

40 45 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

55 60 
Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
70 75 80 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 
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Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Gin Phe Gin Tyr Gly 

325 330 335 

Ser Lys Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys 

340 345 350 

Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu 

355 360 365 

Asp Gly Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly 

370 375 380 

Glu Phe He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp 
385 390 395 400 

Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu 

405 410 415 

Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg 

420 425 430 

Leu Lys Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr 

435 440 445 

Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp 

450 455 460 

He Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu 
465 470 475 480 

Gin Tyr Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala Ser Gly Leu 

485 490 495 

Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr Ala Gly 

500 505 510 

Pro Leu Tyr Asp Glu Val Gly Lys Asp Pro Met Ala Ser Ser Glu Asp 

515 520 525 

Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly Ser Val 
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530 535 540 

Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 
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<210> 50 
<211> 2241 
<212> DNA 

<213> Montipora. sp 
<400> 50 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

gag ggc gag ggc gat gee acc tac ggc aag ctg acc ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

ctg acc tac ggc gtg cag tgc ttc age cgc tac ccc gac cac atg aag 240 
Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 . 75 80 

cag cac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gec gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc 384 

88/121 



Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag tac 432 
He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

aac tac aac age cac aac gtc tat ate atg gec gac aag cag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

gtg cag etc gee gac cac tac cag cag aac acc ccc ate ggc gac ggc 576 
Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

ccc gtg ctg ctg ccc gac aac cac tac ctg age acc cag tec gee ctg 624 
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag ttc 672 
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

gtg acc gee gec ggg ate act etc ggc atg gac gag ctg tac aag tec 720 
Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

gga etc aga tct cga get caa get teg aat tct gca gtc gac ggt acc 768 
Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

gcg ggc ccg ctg tac gac gaa gtc gat aag gat ccg atg gec tec tec 816 
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Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

gag gac gtc ate aag gag ttc atg cgc ttc aag gtg cgc atg gag ggc 864 
Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

tec gtg aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc 912 
Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

ccc tac gag ggc acc cag acc gec aag ctg aag gtg acc aag ggc ggc 960 
Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 

ccc ctg ccc ttc gec tgg gac ate ctg tec cct cag ttc cag tac ggc 1008 
Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Gin Phe Gin Tyr Gly 

325 330 335 

tec aag gec tac gtg aag cac ccc gec gac ate ccc gac tac ttg aag 1056 
Ser Lys Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys 

340 345 350 

ctg tec ttc ccc gag ggc ttc aag tgg gag cgc gtg atg aac ttc gag 1104 
Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu 

355 360 365 

gac ggc ggc gtg gtg acc gtg acc cag gac tec tec ctg cag gac ggc 1152 
Asp Gly Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly 

370 375 380 

gag ttc ate tac aag gtg aag ctg cgc ggc acc aac ttc ccc tec gac 1200 
Glu Phe He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp 
385 390 395 400 

ggc ccc gta atg cag aag aag acc atg ggc tgg gag gee tec acc gag 1248 
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Gly Pro Val Met Gin Lys 

405 

egg atg tac ccc gag gac 
Arg Met Tyr Pro Glu Asp 

420 

ctg aag ctg aag gac ggc 
Leu Lys Leu Lys Asp Gly 
435 

tac atg gec aag aag ccc 
Tyr Met Ala Lys Lys Pro 
450 

ate aag ctg gac ate acc 
lie Lys Leu Asp lie Thr 
465 470 
cag tac gag cgc gec gag 
Gin Tyr Glu Arg Ala Glu 

485 

aga tct cga get caa get 
Arg Ser Arg Ala Gin Ala 

500 

ccg ctg tac gac gaa gtc 
Pro Leu Tyr Asp Glu Val 
515 

gtc ate aag gag ttc atg 
Val He Lys Glu Phe Met 
530 

aac ggc cac gag ttc gag 



Lys Thr Met Gly Trp 

410 

ggc gec ctg aag ggc 
Gly Ala Leu Lys Gly 
425 

ggc cac tac gac gec 
Gly His Tyr Asp Ala 
440 

gtg cag ctg ccc ggc 
Val Gin Leu Pro Gly 
455 

tec cac aac gag gac 
Ser His Asn Glu Asp 

475 

ggc cgc cac tec acc 
Gly Arg His Ser Thr 

490 

teg aat tct gca gtc 
Ser Asn Ser Ala Val 
505 

ggt aag gat ccg atg 
Gly Lys Asp Pro Met 
520 

cgc ttc aag gtg cgc 
Arg Phe Lys Val Arg 
535 

ate gag ggc gag ggc 
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Glu Ala Ser Thr Glu 

415 

gag ate aag atg agg 1296 
Glu He Lys Met Arg 
430 

gag gtc aag acc acc 1344 
Glu Val Lys Thr Thr 
445 

gec tac aag acc gac 1392 
Ala Tyr Lys Thr Asp 
460 

tac acc ate gtg gaa 1440 
Tyr Thr He Val Glu 

480 

ggc gee tec gga etc 1488 
Gly Ala Ser Gly Leu 

495 

gac ggt acc gcg ggc 1536 
Asp Gly Thr Ala Gly 
510 

gee tec tec gag gac 1584 
Ala Ser Ser Glu Asp 
525 

atg gag ggc tec gtg 1632 
Met Glu Gly Ser Val 
540 

gag ggc cgc ccc tac 1680 
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Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

gag ggc acc cag acc gcc aag ctg aag gtg acc aag ggc ggc ccc ctg 1728 
Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

ccc ttc gcc tgg gac ate ctg tec cct cag ttc cag tac ggc tec aag 1776 
Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

gcc tac gtg aag cac ccc gcc gac ate ccc gac tac ttg aag ctg tec 1824 
Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

ttc ccc gag ggc ttc aag tgg gag cgc gtg atg aac ttc gag gac ggc 1872 
Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

ggc gtg gtg acc gtg acc cag gac tec tec ctg cag gac ggc gag ttc 1920 
Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

ate tac aag gtg aag ctg cgc ggc acc aac ttc ccc tec gac ggc ccc 1968 
He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

gta atg cag aag aag acc atg ggc tgg gag gcc tec acc gag egg atg 2016 
Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

tac ccc gag gac ggc gcc ctg aag ggc gag ate aag atg agg ctg aag 2064 
Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

ctg aag gac ggc ggc cac tac gac gcc gag gtc aag acc acc tac atg 2112 
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Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac ate aag 2160 
Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

ctg gac ate acc tec cac aac gag gac tac acc ate gtg gaa cag tac 2208 
Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

gag cgc gcc gag ggc cgc cac tec acc ggc gcc 2241 
Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 

<210> 51 
<211> 507 
<212> PRT 

<213> Montipora. sp 
<400> 51 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 
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85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

260 265 270 

Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 
290 295 300 
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-I 



Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 
305 310 315 320 

Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

Pro Phe Thr Lys Tyr Pro Glu Asp lie Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 

405 410 415 

Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

Glu He Ala He Ala Arg His Ser Leu Leu Gly 

500 505 

<210> 52 
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<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> 52 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg age aag ggc gag gag ctg ttc ace ggg gtg gtg ccc ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

ctg gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gec ace tac ggc aag ctg ace ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc ace etc gtg acc 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

acc ctg acc tgg ggc gtg cag tgc ttc age cgc tac ccc gac cac atg 336 
Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

aag cag cac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag 384 
Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 
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I 

115 120 125 

gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gec 432 
Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag 480 
Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys 
145 150 155 160 

ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag 528 
Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

tac aac tac ate age cac aac gtc tat ate acc gee gac aag cag aag 576 
Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

aac ggc ate aag gee aac ttc aag ate cgc cac aac ate gag gac ggc 624 
Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

age gtg cag etc gee gac cac tac cag cag aac acc ccc ate ggc gac 672 
Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

ggc ccc gtg ctg ctg ccc gac aac cac tac ctg age acc cag tec gee 720 
Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

ctg age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag 768 
Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg acc gee gee ggg ate act etc ggc atg gac gag ctg tac aag 816 
Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

97/121 

A 



260 265 270 

tec teg tec gag etc age gga gat gag gtc gat ggt ace atg gtg agt 864 
Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

gtg ate get aaa caa atg ace tac aag gtt tat atg tea ggc acg gtc 912 
Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 

290 295 300 

aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga aag cct tac 960 
Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 
305 310 315 320 

gag gga gag cag aca gta aag etc act gtc acc aag ggt gga cct ctg 1008 
Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

cca ttt get tgg gat att tta tea cca ctg ttt cag tac gga age ata 1056 
Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

cca ttc acc aag tac cct gaa gac ate cct gat tat gta aag cag tea 1104 
Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

ttc cct gag gga tat aca tgg gag agg acc atg aac ttt gaa gat ggt 1152 
Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

gca gtg tgt act gtc age aat gat tec age ate caa ggc aac tgt ttc 1200 
Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

ate tac aat gtc aaa ate tct ggt acg aac ttt cct ccc aat gga cct 1248 
He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 
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405 410 415 

gtt atg cag aag aag aca cag ggc tgg gaa ccc age act gag cgt etc 1296 
Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

ttt gca cga gat gga atg ctg ata gga aac gat tat atg get ctg aag 1344 
Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct act tac aag 1392 
Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

gca aag aag cct gtg agg atg cca ggg tat cac tat att gac cgc aaa 1440 
Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

ctg gat gta acc agt cac aac agg gat tac aca tct gtt gag cag tgt 1488 
Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

gaa ata gec att gca cgc cac tct ttg etc ggt 1521 
Glu He Ala He Ala Arg His Ser Leu Leu Gly 

500 505 

<210> 53 
<211> 507 
<212> PRT 

<213> Montipora. sp 
<400> 53 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 
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20 



25 



30 



Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 



35 



40 



45 



Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 



50 



55 



60 



Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 



65 



70 



75 



80 



Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 



85 



90 



95 



Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 



100 



105 



110 



Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 



115 



120 



125 



Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 



130 



135 



140 



Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 



145 



150 



155 



160 



Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 



165 



170 



175 



Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 



180 



185 



190 



Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 



195 



200 



205 



Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 



210 



215 



220 



He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 



225 



230 



235 



240 
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Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

355 360 365 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 

370 375 380 

Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 
385 390 395 400 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

405 410 415 

His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

420 425 430 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

435 440 445 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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450 455 460 

Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
465 470 475 480 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

485 490 495 

Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

500 505 

<210> 54 
<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> 54 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 
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ggt gga cct ctg cca ttt get tgg gat att tta tea cca ctg ttt cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

gta aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac 384 
Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tct act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 
210 215 220 
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att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
lie Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tec 768 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

teg tec gag etc age gga gat gag gtc gat ggt acc atg gtg age aag 816 
Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac 864 
Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc 912 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

gat gcc acc tac ggc aag ctg acc ctg aag ttc ate tgc acc acc ggc 960 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ctg acc tgg ggc 1008 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

gtg cag tgc ttc age cgc tac ccc gac cac atg aag cag cac gac ttc 1056 
Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

ttc aag tec gcc atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 1104 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 
355 360 365 
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ttc aag gac gac 

Phe Lys Asp Asp 
370 

ggc gac acc ctg 

Gly Asp Thr Leu 
385 

gag gac ggc aac 

Glu Asp Gly Asn 

cac aac gtc tat 
His Asn Val Tyr 

420 

aac ttc aag ate 
Asn Phe Lys lie 
435 

gac cac tac cag 
Asp His Tyr Gin 
450 

ccc gac aac cac 
Pro Asp Asn His 
465 

aac gag aag cgc 
Asn Glu Lys Arg 

ggg ate act etc 
Gly lie Thr Leu 

500 



ggc aac tac aag 
Gly Asn Tyr Lys 
375 

gtg aac cgc ate 
Val Asn Arg lie 
390 

ate ctg ggg cac 
He Leu Gly His 
405 

ate acc gec gac 
He Thr Ala Asp 

cgc cac aac ate 
Arg His Asn He 

440 

cag aac acc ccc 
Gin Asn Thr Pro 
455 

tac ctg age acc 
Tyr Leu Ser Thr 
470 

gat cac atg gtc 
Asp His Met Val 
485 

ggc atg gac gag 
Gly Met Asp Glu 



acc cgc gec gag gtg 
Thr Arg Ala Glu Val 

380 

gag ctg aag ggc ate 
Glu Leu Lys Gly He 
395 

aag ctg gag tac aac 
Lys Leu Glu Tyr Asn 
410 

aag cag aag aac ggc 
Lys Gin Lys Asn Gly 
425 

gag gac ggc age gtg 
Glu Asp Gly Ser Val 

445 

ate ggc gac ggc ccc 
He Gly Asp Gly Pro 

460 

cag tec gee ctg age 
Gin Ser Ala Leu Ser 
475 

ctg ctg gag ttc gtg 
Leu Leu Glu Phe Val 

490 
ctg tac aag 
Leu Tyr Lys 
505 
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aag ttc gag 1152 
Lys Phe Glu 

gac ttc aag 1200 
Asp Phe Lys 
400 

tac ate age 1248 
Tyr He Ser 
415 

ate aag gec 1296 
He Lys Ala 
430 

cag etc gee 1344 
Gin Leu Ala 

gtg ctg ctg 1392 
Val Leu Leu 

aaa gac ccc 1440 
Lys Asp Pro 
480 

acc gec gee 1488 
Thr Ala Ala 
495 

1521 



<210> 55 
<211> 411 
<212> PRT 

<213> Montipora. sp 
<400> 55 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 
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Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

Asp Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

Arg Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
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385 390 395 400 

Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 56 
<211> 1233 
<212> DNA 

<213> Montipora. sp 
<400> 56 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

ctg gtc gag ctg gac ggc gac gta aac ggc cac agg ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn : Gly His Arg Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gec acc tac ggc aag ctg acc ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

acc ctg acc tgg ggc gtg cag tgc ttc age cgc tac ccc gac cac atg 336 
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Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

aag cag cac gac ttc ttc aag tec gec atg ccc gaa ggc tac gtc cag 384 
Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gec 432 
Glu Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag 480 
Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag 528 
Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

tac aac tat ate age cac aac gtc tat ate acc gee gac aag cag aag 576 
Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

aac ggc ate aag gec cac ttc aag ate cgc cac aac ate gag gac ggc 624 
Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

age gtg cag etc gec gac cac tac cag cag aac acc ccc ate ggc gac 672 
Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp 

210 215 220 

ggc ccc gtg ctg ctg ccc gac aac cac tac ctg age acc cag tec gee 720 
Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

ctg age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag 768 
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Leu Ser Lys Asp Pro Asn 

245 

ttc gtg acc gcc gcc cgc 
Phe Val Thr Ala Ala Arg 

260 

gca gag ttc aaa gaa gcc 
Ala Glu Phe Lys Glu Ala 
275 

acc ate acc aca aag gaa 
Thr He Thr Thr Lys Glu 
290 

aac cca acg gaa gca gaa 
Asn Pro Thr Glu Ala Glu 
305 310 
gat ggc aat gga acg att 
Asp Gly Asn Gly Thr lie 

325 

aga aaa atg aag gac aca 
Arg Lys Met Lys Asp Thr 

340 

cgt gtt ttt gac aag gat 
Arg Val Phe Asp Lys Asp 
355 

cgt cac gtc atg aca aac 
Arg His Val Met Thr Asn 
370 

gat gaa atg ata agg gaa 



Glu Lys Arg Asp His 

250 

atg cat gac caa ctg 
Met His Asp Gin Leu 
265 

ttc tea tta ttc gac 
Phe Ser Leu Phe Asp 
280 

ctt ggc acc gtt atg 
Leu Gly Thr Val Met 
295 

ttg cag gat atg ate 
Leu Gin Asp Met He 

315 

tac ttt cct gaa ttt 
Tyr Phe Pro Glu Phe 

330 

gac age gaa gag gaa 
Asp Ser Glu Glu Glu 
345 

ggg aac ggc tac ate 
Gly Asn Gly Tyr He 
360 

etc ggg gag aag tta 
Leu Gly Glu Lys Leu 
375 

gca gat ate gat ggt 
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Met Val Leu Leu Glu 

255 

aca gaa gag cag att 816 
Thr Glu Glu Gin He 
270 

aag gat ggg gac ggc 864 
Lys Asp Gly Asp Gly 
285 

agg teg ctt gga caa 912 
Arg Ser Leu Gly Gin 
300 

aat gaa gtc gat get 960 
Asn Glu Val Asp Ala 

320 

ctt act atg atg get 1008 
Leu Thr Met Met Ala 

335 

ate cga gaa gca ttc 1056 
He Arg Glu Ala Phe 
350 

age get get gaa tta 1104 
Ser Ala Ala Glu Leu 
365 

aca gat gaa gaa gtt 1152 
Thr Asp Glu Glu Val 
380 

gat ggc caa gta aac 1200 



Asp Glu Met lie Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
385 390 395 400 

tat gaa gag ttt gta caa atg atg aca gca aag 1233 
Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 57 
<211> 288 
<212> PRT 

<213> Montipora. sp 
<400> 57 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn 

35 40 45 

Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 
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130 135 140 

Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 

Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

Gin Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

Ser Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp 

210 215 220 

Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 58 
<211> 864 
<212> DNA 

<213> Montipora. sp 
<400> 58 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 
15 10 15 
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ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc aag agg cgc tgg aag aaa aac ttc att gec gtc age get gee aac 144 
Pro Lys Arg Arg Trp Lys Lys Asn Phe lie Ala Val Ser Ala Ala Asn 

35 40 45 

egg ttc aag aag ate tec age tec ggg gca ctg gga ggt gga ggt agt 192 
Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 .60 

gag etc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat 240 
Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

atg tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga 288 
Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

aaa gga aag cct tac gag gga gag cag aca gta aag etc act gtc ace 336 
Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

aag ggt gga cct ctg cca ttt get tgg gat att tta tea cca ctg ttt 384 
Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

cag tac gga age ata cca ttc ace aag tac cct gaa gac ate cct gat 432 
Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 

130 135 140 

tat gta aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg 480 
Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 
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aac ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate 528 
Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

caa ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt 576 
Gin Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

cct ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc 624 
Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

age act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat 672 
Ser Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp 

210 215 220 

tat atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt 720 
Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

aaa tct act tac aag gca aag aag cct gtg agg atg cca ggg tat cac 768 
Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

tat att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca 816 
Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

tct gtt gag cag tgt gaa ata gec att gca cgc cac tct ttg etc ggt 864 
Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 59 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 59 

ccagagatga agatgaggta ctacatggac ggc 
<210> 60 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 60 

catgagttca caattgaagg tgaaggc 
<210> 61 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 61 

gaaggcacag gcagacctta cgaggga 
<210> 62 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 62 

ccaatgcctt tcgcgtttga cttagtg 27 
<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 63 

ttagtgtcac acgtgttctg ttacggc 27 
<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 64 

gaaaggtcgt tggagttcga agatggt 27 
<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 65 

gaagatggtg ggtccgcttc agtcagtgcg 30 
<210> 66 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 66 

agccttagag gaaacacctt ctaccacaaa tcca 34 
<210> 67 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 67 

caaatccaaa tttactgggg ttaactttcc tg 32 
<210> 68 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 68 

gccgatggtc ctatcatgca aaaccaaagt 30 
<210> 69 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 69 

gccgatggtc ctatcatgca aaaccaaagt gttgattggg agcca 
<210> 70 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 70 

gagaaaatta ctgccagcga cggagttctg aag 
<210> 71 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 71 

gatgttacga tgtacctaaa acttgaagga ggcggcaatc ac 
<210> 72 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 72 
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cttaaaatgc caggaagcca ttacatcagc catcgcctcg tcagg 45 
<210> 73 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 73 

gatgcagtag ctcattccct cgagcaccac cacc 34 
<210> 74 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 74 

gaaggrtgyg tcaayggrca y 21 
<210> 75 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 75 

acvggdccat ydgvaagaaa rtt 23 
<210> 76 
<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 76 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 77 

ctcagggaat gactgcttta cat 23 
<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 78 

ggccacgcgt cgactagtac 20 
<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 79 

gtcttcaggg tacttggtga 20 
<210> 80 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 80 

atgtaaagca gtcattccct gag 23 
<210> 81 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 81 

cccggatccg accatggcta ccttggttaa aga 33 
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